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(54) RECORDING LIQUID AND RECORDING METHOD USING THE LIQUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a recording liquid having 
excellent cyan color tone and compatibilized color 
reproducibility, water-resistance and light-resistance of the 
recorded image by using a phthalocyanine compound in 
combination with a phthalocyanine compound having free acid 
form and containing carboxylic acid group introduced into the 
compound as coloring agents. 

SOLUTION: This recording liquid contains (A) coloring agents 
consisting of at least one kind of compound selected from a 
phthalocyanine compound of formula I (M is H, Cu, Fe, Co or Ni; 
X is a halogen; (p) is an integer of 0-8) and a halogen- 
substituted phthalocyanine compound and at least one kind of 
compound selected from a phthalocyanine compound having free 
acid form, containing carboxylic acid group and expressed by 
formula II (A is phenylene, etc.; (q) is an integer of 0-4; (r) is an 
integer of 0-8; (q) and (r) are not 0 at the same time) or formula 
III ((s) is an integer of 0-4; (t) is an integer of 0-4; (s) and (t) are 
not 0 at the same time) and (B) a dispersing agent containing a 
polymer compound and/or a >5C surfactant having hydrophilic 
part and hydrophobic part. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the recording ink which uses as a principal component the coloring agent, 
the water, and the wetting agent which distribute or dissolve in water As a coloring 
agent At least one sort of the phtalo SHININ compound with which the carboxylic-acid 
radical shown with the free-acid mold expressed with at least one sort and the 
following general formula (2) of the phthalocyanine compound expressed with the 
following general formula (1) and a halogenation phthalocyanine compound, or (3) was 
introduced is contained in coincidence. Recording ink characterized by containing the 
surfactant which has the high molecular compound which had a hydrophilic part and a 
hydrophobic part as a dispersant, and/or a with a carbon numbers of five or more alkyl 
group. 
[Formula 1] 




(1 > 



(M expresses a hydrogen atom, and Cu, Fe, Co and nickel among a formula.) X 
expresses a halogen atom and p expresses the integer of 0 to 8. 
[Formula 2] 




(COOH)r 



(M expresses a hydrogen atom, and Cu, Fe, Co and nickel among a formula, and A 
expresses a phenylene group and a with a carbon numbers of one or more which may 
branch alkylene group.) q expresses the integer of 0 to 4, r expresses the integer of 0 
to 8, and q and r are not set to 0 to coincidence. 
[Formula 3] 




-GSOtm-A— COOH)* 



(M expresses a hydrogen atom, and Cu, Fe, Co and nickel among a formula, and A 
expresses a phenylene group and a with a carbon numbers of one or more which may 
branch alkylene group.) s expresses the integer of 0 to 4, t expresses the integer of 0 
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to 4, and s and t are not set to 0 to coincidence. 

[Claim 2] Recording ink according to claim 1 characterized by for the particle diameter 
in the recording ink of the phthalocyanine compound expressed with a general formula 
(1) being 0.01 micrometers thru/or 0.1 micrometers, and the counter ion of the 
phthalocyanine compound expressed with a general formula (2) or (3) being sodium, a 
lithium or the 4th class ammonium expressed with the following general formula (4), the 
4th class phosphonium, or alkanolamine ion. 
[Formula 4] 
R* 

! 

Re-X-FU ( 4 ) 
I 

Re 

(X expresses a nitrogen atom or a phosphorus atom among a formula, and R3, R4, R5, 
and R6 express a hydrogen atom, a carbon number 1 or the alkyl group of 4, a 
hydroxyalkyl radical, and an alkyl halide radical.) 

[Claim 3] Recording ink according to claim 1 or 2 which contains the dialkyl sulfo 
succinate expressed with the polyoxyethylene-alkyl-ether acetate and/or the following 
general formula (6) which are expressed with the following general formula (5) as a 
surface active agent, and is characterized by surface tension being 50 or less mN/m. 
[Formula 5] 

R 7 -0- (CH2CH2O} m CH 2 COOM (S) 

(R7 expresses among a formula the alkyl group to which a carbon number 6 thru/or 14 
may branch, and M expresses alkali-metal ion, the 4th class ammonium, the 4th class 
phosphonium, or alkanolamine.) m expresses the integer of 3 to 12. 
[Formula 6] 

CH 2 COO-R 8 (6) 
MOsSCHCOO-R a 

(R8 expresses among a formula the alkyl group to which a carbon number 5 thru/or 7 
branched, and M expresses alkali-metal ion, the 4th class ammonium, the 4th class 
phosphonium, or alkanolamine.) 

[Claim 4] Recording ink according to claim 3 characterized by the counter ion of the 
compound expressed with a general formula (5) or (6) being sodium, a lithium or the 
4th class ammonium expressed with the following general formula (4), the 4th class 
phosphonium, or alkanolamine ion. 
[Formula 4] 

Rz 

I 

Re-X-R4 (4) 
I 

Rs 

(X expresses a nitrogen atom or a phosphorus atom among a formula, and R3, R4, R5, 
and R6 express a hydrogen atom, a carbon number 1 or the alkyl group of 4, a 
hydroxyalkyl radical, and an alkyl halide radical.) 

[Claim 5] Recording ink according to claim 1, 2, or 3 which contains the surfactant 
expressed with the following general formula (7) or a chemical formula (8), and is 
characterized by surface tension being 50 or less mN/m. 
[Formula 7] 
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(R expresses among a formula the carbon number 6 which may branch thru/or the 
chain of 14, and k expresses the integer of 5 to 12.) 
[Formula 8] 

CHs 9H3 QH3 CHa 
CH3 «CH-CH2^9-CSC-C-CH 2 -CH-CH3 

O p 

(n expresses the integer of m andO to 20 among a formula.) 

[Claim 6] Recording ink according to claim 5 characterized by furthermore containing a 
urea and a urea derivative. 

[Claim 7] claims 1 , 2, 3, 4, 5 T or 6 characterized by containing at least one sort of a 
pyrrolidone derivative as a wetting agent — the recording ink of any or a publication. 
[Claim 8] claims 1, 2, 3, 4, 5, 6, or 7 to which pH is characterized by or more 6 being 11 
or less — the recording ink of any or a publication. 

[Claim 9] The record approach characterized by making claim 1 thru/or the recording 
ink of 8 fly as a minute drop with heat energy or mechanical energy, and Stockigt 
sizing degree forming the image beyond resolution 10 dot/mmx10 dot/mm 20 pl(s)/mm 
in recording ink at the record form for 3 seconds or more 2 thru/or by making it 
adhere two times 200 pl(s)/mm. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recording ink suitable for 
especially ink jet record, and the recording ink for ink jet record in which the property 
which was further excellent especially as an object for color picture formation to the 
so-called regular paper is shown about the recording ink suitable for using for ink jet 
record, aquosity writing materials, a recorder, or a pen plotter. **** and this invention 
relate to the record approach which used the recording ink. 
[0002] 

[Description of the Prior Art] In recent years, an ink jet printer spreads from 
advantages, such as low noise and a low running cost, and the color printer printable in 
a regular paper is also supplied to the commercial scene. In such an ink jet printer The 
color reproduction nature of a color picture, the water resisting property of an image 
and lightfastness, drying [ of an image ], Although it is required to satisfy image blot 
prevention, regurgitation dependability, etc., and amelioration of the color and pigment 
which are used for the recording ink for ink jet printers is performed in order to usually 
reconcile the color reproduction nature of a color picture, lightfastness, and a water 
resisting property in the paper It was difficult to obtain the recording ink which the 
lightfastness of a record image and a water resisting property were raised, and raised 
regurgitation dependability, and was moreover excellent in color reproduction nature. 
For example, although it improves compared with the phthalocyanine system color 
which introduced the sulfonic group, although the recording ink using the copper- 
phthalocyanine system color which introduced the carboxylic-acid radical is indicated 
by JP,63-210175,A, JP,1 -126381, A, or JP,1-19077,A as recording ink of a cyanogen 
color, in order to carry out tenebrescence of the water resisting property by light, it is 
difficult [ water resisting property / its lightfastness is inadequate, and ] to use it for 
the poster exposed to daylight for a long period of time. Moreover, in order to acquire 
the water resisting property of a record image, and lightfastness, various things for 
which a pigment is used are also tried, but since a problem is in a color tone, it is not 
adopted except the large-sized plotter with which especially the present condition 
requires lightfastness. Moreover, when a pigment is used, blinding occurs with the ink 
jet printer corresponding to high-resolution-izing of a record image etc., and there is 
also a problem that regurgitation dependability is missing. 

[0003] A color tone is improved and the color reproduction nature of a color picture is 
raised. Then, moreover, the lightfastness of an image, Although the recording ink with 
which to mix and use a pigment and a color is tried, for example, it mainly becomes 
JP,60-45668,B from a water-soluble blue color, a blue pigment, and a imacromolecule 
dispersant and water is indicated in order to improve a water resisting property and 
regurgitation dependability The lightfastness of a color and a water resisting property 
were inadequate, and neither the permeability of the recording ink to a regular paper 
nor color enhancement was necessarily enough. 

[0004] On the other hand, when forming a color picture with formation of a color 
picture, especially an ink jet printer, even if a clear image is formed in yellow, a 
Magenta, and the monochrome printing section of cyanogen, there is a fault that the 
clear nature of an image falls that it is easy to generate a blot on red, Green, blue 2 
color pile part, and its color boundary. 

[0005] Since it is raising drying [ of a record image ] by raising the permeability of the 
recording ink to the recording paper like JP,55-29546,A when drying the record image 
by ink jet record without using especially an anchorage device, a blot of an image 
becomes remarkable with the recording paper to be used, and there is a fault that the 
clear nature of an image falls. 



[0006] Although lessening the fall of the clear nature of an image is indicated while 
raising drying [ of the record image by ink jet record ] by making JP,60-23793,B 
contain dialkyl sulfo succinate as a surface active agent in recording ink With the 
recording paper to be used, there is fault that the diameter of a pixel is remarkable, 
the fall of difference image concentration is also remarkable, and the clear nature of an 
image falls. Moreover, a surfactant decomposes [ recording ink ] by the alkali side, 
since the effectiveness of a surfactant is lost and the wettability to the recording 
paper falls during preservation of recording ink, drying [ of an image ] changes and 
there is a fault that image degradation on a color boundary occurs. 
[0007] Furthermore, although raising drying [ of the record image by ink jet record ] by 
making recording ink contain the strong base nature matter is indicated by JP,56- 
57862,A Although it is effective in raising drying when an image is formed in the acid 
paper by which rosin size was carried out, the effectiveness of the improvement in 
drying is not seen with the recording paper using the alkyl ketene dimer or the alkenyl 
sulfo succinic acid as a sizing compound. Moreover, acid paper also has the fault that 
the effectiveness of the improvement in drying is not seen, in 2 color pile parts in a 
record image. Moreover, JP,1-203483,A is made to contain a polyhydric-alcohol 
derivative and pectin in recording ink, and although preventing a blot of a record image 
by the pectin as a thickener is indicated, since pectin is a nonionic compound which 
makes a hydroxyl group a hydrophilic group, it has the fault that the regurgitation 
dependability after a printing pause is missing. 
[0008] 

[Problem(s) to be Solved by the Invention] In the former, it had the good color tone, 
and excelled in the color reproduction nature of a color picture, the water resisting 
property of a record image and lightfastness were enough, and it was difficult to obtain 
recording ink with the still higher regurgitation dependability in ink jet record. 
Furthermore, it was difficult to obtain the recording ink which it excels in drying [ of 
the record image formed in the regular paper ], and a blot of an image is prevented, 
and can form a clear image. Then, it is in offering the recording ink which the 1st 
technical problem of this invention solved such a trouble, and has a color tone good 
especially as a cyanogen color, and was excellent in the color reproduction nature of a 
color picture, and was excellent in the water resisting property of a record image, and 
lightfastness. It is in offering the recording ink which can form the image which was 
excellent in blue and the color reproduction nature of Green, and excelled [ sheet / for 
over head projectors / transparence ] in transparency especially. It excels in drying 
[ of the record image formed in the regular paper ], and a blot of an image is 
prevented, and the 2nd technical problem of this invention is to offer the recording ink 
which can form a clear image. The 3rd technical problem of this invention is excellent 
in preservation stability, and is also in after prolonged preservation to offer recording 
ink with the high regurgitation dependability in ink jet record. Moreover, the 4th 
technical problem of this invention is to offer recording ink excellent in the 
regurgitation dependability after the printing pause in ink jet record. Furthermore, the 
5th technical problem of this invention is excellent in a water resisting property and 
lightfastness, and its color reproduction nature is good and it is to offer the ink jet 
record approach which can form the color picture excellent in clear nature with high 
resolution. 
[0009] 

[Means for Solving the Problem] In the recording ink which uses as a principal 
component the coloring agent, the water, and the wetting agent which distribute or 
dissolve the above-mentioned technical problem of this invention in water As a 
coloring agent At least one sort of the phtalo SHININ compound with which the 
carboxylic-acid radical shown with the free-acid mold expressed with at least one sort 
and the following general formula (2) of the phthalocyanine compound expressed with 
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the following general formula (1) and a halogenation phthalocyanine compound, or (3) 
was introduced is contained in coincidence. It is attained by the recording ink 
characterized by containing the surfactant which has the high molecular compound 
which had a hydrophilic part and a hydrophobic part as a dispersant, and/or a with a 
carbon numbers of five or more alkyl group. 
[Formula 1] 




Xp ( 1 ) 



(M expresses a hydrogen atom, and Cu, Fe, Co and nickel among a formula.) X 
expresses a halogen atom and p expresses the integer of 0 to 8. 
[Formula 2] 




(COOH)r 



(M expresses a hydrogen atom, and Cu, Fe, Co and nickel among a formula, and A 
expresses a phenylene group and a with a carbon numbers of one or more which may 
branch alkylene group.) q expresses the integer of 0 to 4, r expresses the integer of 0 
to 8, and q and r are not set to 0 to coincidence. 
[Formula 3] 




(M expresses a hydrogen atom, and Cu, Fe, Co and nickel among a formula, and A 
expresses a phenylene group and a with a carbon numbers of one or more which may 
branch alkylene group.) s expresses the integer of 0 to 4, t expresses the integer of 0 
to 4, and s and t are not set to 0 to coincidence. 

[0010] The recording ink which has a color tone good as a cyanogen color, and was 
excellent in the color reproduction nature of a color picture, and was excellent in the 
water resisting property of a record image and lightfastness can be obtained by using 
for coincidence at least one sort of the phthalocyanine compound with which the 
carboxylic-acid radical shown with the free-acid mold expressed with at least one sort 
and general formula (2) of the phthalocyanine compound expressed with a general 
formula (1), or (3) was introduced as a coloring agent. Especially, according to this 



4/iy 



recording ink, the image which could form the image excellent in blue and the color 
reproduction nature of Green, and excelled [ sheet / for over head projectors / 
transparence ] in transparency can be formed. 

[0011] Although a hue and saturation are inadequate and inferior to the color 
reproduction nature of a color picture if independent even if it atomizes it when the 
phthalocyanine compound expressed with a general formula (1) is used as a coloring 
agent, this By using with at least one sort of the phthalocyanine compound with which 
the carboxylic-acid radical shown with the free-acid mold expressed with a general 
formula (2) or (3) was introduced It is because adjustment of a hue and improvement in 
saturation can be aimed at and these phthalocyanine compounds are excellent in a 
water resisting property and lightfastness. Moreover, by making the surfactant which 
has the high molecular compound which had a hydrophilic part and a hydrophobic part 
as a dispersant, and/or a with a carbon numbers of five or more alkyl group contain, 
the permeability over the recording papers, such as a regular paper of recording ink, 
can be raised, and drying [ of a record image ] can be raised, and a blot of an image 
can be prevented, and a clear image can be formed. 

[0012] as an example of a phthalocyanine compound expressed with the general 

formula (1) in this invention, (2), or (3), ** can be mentioned to Table 1, 2, or 3, 

respectively. 

[0013] 

[Table 1] 



(1-1) 




[0014] 
[Table 2] 
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(i - s> 




(2 - 1 ) (2-2) 




[001 5] 
[Table 3] 



// iy 




[0016] In addition, as for these phthalocyanine compounds, it is desirable to contain 
polyvalent metal ion, chloride ion, sulfate ion, etc. as an impurity in a synthetic phase, 
and for ion exchange resin, a reverse osmotic membrane, an ultrafiltration, etc. to 
refine, and to use. By refining and using, the blinding of a nozzle can be prevented in 
an ink jet printer. 

[0017] The phthalocyanine compound expressed with a general formula (1) is atomized 
and used, and its 0.01-0.1 micrometers are desirable as particle diameter in the 
recording ink. Moreover, the dissolution stability of a phthalocyanine compound 
expressed with a general formula (2) or (3) can be raised by using the counter ion of 
the phthalocyanine compound expressed with a general formula (2) or (3) as sodium, a 
lithium or the 4th class ammonium expressed with the following general formula (4), the 
4th class phosphonium, or alkanolamine ion. 
[0018] 



[Formula 4] 
R* 



R 



X-R4 
I 

R* 



(4) 



(X expresses a nitrogen atom or a phosphorus atom among a formula, and R3, R4, R5, 
and R6 express a hydrogen atom, a carbon number 1 or the alkyl group of 4, a 
hydroxyalkyl radical, and an alkyl halide radical.) 

What is necessary is just to add the hydroxide shown in a sodium hydroxide, a lithium 

hydroxide, or the following table 4 to recording ink, in order to carry out the counter 

ion of the phthalocyanine compound expressed with a general formula (2) or (3) in this 

way. 

[0019] 

[Table 4] 

( 4 ; - 1 ) < 4 - 2 ) 

+ 



CH 3 
H3C-N-CH3 

CH 3 



OfT 



H 5 C 2 -N~C2H 5 



OH" 



< 4 - 3) 



C^OB 
H 3 C-N-CH 3 
C 2 H 4 OH 



OH" 



(4-4) 



C 3 H 7 



H 3 C— N— C 3 H 7 
C3H7 



OH" 



(4-5) 



C 3 H 6 C1 



H 3 C-K-C3H 6 C1 
C 3 B 6 C1 . 



OH~ 



(4 - e ) 



%C 4 -N— C 4 Hg 
C 4 H 9 



OH" 



(4-7) 



=2% 



'2 n 5 



ar 



(4- 8> 



C 2 H 4 OH 
H3C—P-CH3 
C 2 H 4 OH 



OHT 



(4-9) 

(CjHiOH) a N-H + 

[0020] As mentioned above, the particle diameter in the recording ink of the 
phthalocyanine compound particle expressed with a general formula (1) is set to 0.01- 
0.1 micrometers. The counter ion of the phthalocyanine compound expressed with a 
general formula (2) or (3) Moreover, sodium, By considering as a lithium or the 4th 
class ammonium expressed with said general formula (4), the 4th class phosphonium, 
or alkanolamine ion When the preservation stability of recording ink can be raised and 
recording ink is used as an object for ink jet printers, blinding of a nozzle is not 
generated and record with high regurgitation dependability can be performed. 
[0021] Next, the dispersant used in this invention is explained. The dialkyl sulfo 
succinate expressed with the polyoxyethylene-alkyl-ether acetate or the following 
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general formula (6) expressed with the following general formula (5) which is an anion 
system surfactant as a surfactant which has a with a carbon numbers of five or more 
alkyl group is desirable. 
[0022] 
[Formula 5] 

R 7 ~0- (CH 2 CH 2 0) m CH2COOM (6) 

(R7 expresses among a formula the alkyl group to which a carbon number 6 thru/or 14 

may branch, and M expresses alkali-metal ion, the 4th class ammonium, the 4th class 

phosphonium, or alkanolamine.) m expresses the integer of 3 to 12. 

[0023] 

[Formula 6] 

ch 2 coo-r 8 (6) 

M0 5 SCHCOO-R a 

(R8 expresses among a formula the alkyl group to which a carbon number 5 thru/or 7 
branched, and M expresses alkali-metal ion, the 4th class ammonium, the 4th class 
phosphonium, or alkanolamine.) 

[0024] By using these anion system surfactants, the image which the permeability of 
the recording ink to the recording papers, such as a regular paper, was raised, and 
drying [ of a record image ] was raised, and prevented the blot of an image, and was 
excellent in clear nature can be formed. The image which the wettability on recording 
ink and front faces of the recording paper, such as a regular paper, could be raised 
more, the permeability of the recording ink to the recording paper was raised, and 
drying [ of a record image ] was raised, and prevented the blot of an image, and was 
excellent in clear nature can be formed by making more preferably 50 or less mN/m of 
surface tension of recording ink into 40 or less mN/m especially using these 
surfactants. 

[0025] The surface tension in this invention is an index which shows the permeability 
to the recording paper of recording ink, especially surface formation is carried out, and 
shows the dynamic surface tension in the short time amount for 1 or less second, and 
differs from the static surface tension measured by saturation time. Although all can 
be used if it is the approach of measuring the dynamic surface tension for 1 or less 
second conventionally by the well-known approach indicated by JP,63-31237,A etc. as 
a measuring method, the value which the Wilhelmy type hung here and was measured 
using the plate type surface tension balance is shown. 

[0026] In addition, by using the above-mentioned anion system surfactant, recording 
ink thickens that the image which prevented the blot of an image and was excellent in 
clear nature can be formed by the proton supplied from recording paper front faces, 
such as a regular paper, and, thereby, it is presumed for a blot to decrease. 
[0027] The example of dialkyl sulfo succinate expressed with the polyoxyethylene- 
alkyl-ether acetate or the general formula (6) expressed with a general formula (5) is 
shown in the following table 5 with a free-acid mold. 
[0028] 
[Table 5] 
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( 6 - i ) CH 3 (CH 2 } i 2 0 (CH 2 CH 2 0) 3 CH 2 COOH 

(5-2) GH 3 (CH 2 ) 12 O(CH 2 CH 2 O) 4 CH 2 000a 

( 6 - 3 ) CH 3 «CH 2 ) 12 0 (CH 2 CH 2 0) 5 CH 2 O0OH 

{ 6 - 4 ) CH 3 CCH 2 ) 12 0<CH 2 CH 2 0> fi CH 2 CO0H 

( 6 - 6 ) CB 3 (CH 2 ) L1 £H0 (CH 2 CH 2 0> 6 CH 2 C0OH 

( 6 " 6 ) S 3 !cj ! ^ CHO {Cil 2CH 2 0) 3 CH 2 CO0H 

(6-1) (6-2) 

CH 3 C£t 3 CH 3 

CH 2 COOCHCH 2 CHCH 3 CH 2 OOOCHCH 2 CH 2 CH 2 CH 3 

HO 3 S~-CHO0OCHCB 2 CHCH 3 H0 3 S — CHCXJOCHCH 2 CS 2 CH 2 CH 3 

Cfi 3 CH 3 CH 3 

(6-3) <6-4> 

CH (CH 3 > 2 CH 2 COOCH 2 CH 2 CH (CH 3 ) 2 

CE 2 C0OCHCH (CH 3 ) 2 H0 3 S — CHCOOCH 2 CHaCH (CK 3 ) 2 
E0 3 S — CHCOOCHCH (CH 3 > 2 
Cfi(CH 3 ) 2 

[0029] As counter ion [ of dialkyl sulfo succinate ] M expressed with the 
polyoxyethylene-alkyl-ether acetate or the general formula (6) expressed with a 
general formula (5), sodium, a lithium or the 4th class ammonium expressed with said 
general formula (4), the 4th class phosphonium, or especially alkanolamine ion is 
desirable. By making counter ion M into this appearance, the dissolution stability of 
these anion system surfactant can be raised more, and the recording ink which was 
excellent with preservation stability can be obtained. After this saves recording ink for 
a long period of time, record with high regurgitation dependability can be performed in 
ink jet record. What is necessary is just to add the hydroxide shown in a sodium 
hydroxide, a lithium hydroxide, or said table 4 to recording ink, in order to carry out 
counter ion M in this way. 

[0030] As a content in the recording ink of the dialkyl sulfo succinate expressed with 
the polyoxyethylene-alkyl-ether acetate or the general formula (6) expressed with a 
general formula (5), 0.05 - 10 % of the weight is desirable. The permeability over the 
recording paper required of ink jet record in the range of this content can be given to 
recording ink. If it becomes less than 0.05 % of the weight, the blot by the boundary of 
2 color pile sections will occur, if 10 % of the weight is exceeded, the FUTAROSHININ 
compound which the anion system surfactant itself expressed with a general formula 

(5) or (6) becomes easy to deposit at low temperature, and is expressed with a general 
formula (2) or (3) may deposit, and the regurgitation dependability in IKUJIETTO record 
will come to fall. 

[0031] In addition, the counter ion of the phthalocyanine compound expressed with a 
general formula (2) or (3) in the recording ink of this invention as mentioned above, 
Counter ion M of an anion system surfactant expressed with a general formula (5) or 

(6) Or sodium, Although the dissolution stability of these phthalocyanines compound or 
an anion system surfactant can be raised by considering as a lithium or the 4th class 
ammonium expressed with said general formula (4), the 4th class phosphonium, or an 
alkanolamine cation All do not need to be the 4th class ammonium and the 4th class 
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phosphonium which are expressed with sodium, a lithium, or said general formula (4), or 
alkanolamine ion, and a counter ion can also consider as mixing with other alkali ion. As 
an amount of the 4th class ammonium and the 4th class phosphonium which are 
expressed with sodium, a lithium, or said general formula (4), or alkanolamine ion, 30% 
or more is desirable to the number of mols of the phthalocyanine compound expressed 
with a general formula (2) or (3), and an anion system surfactant, and especially 50% or 
more is desirable. 

[0032] Moreover, the acetylene glycol system surfactant expressed with the 
polyoxyethylene alkyl phenyl ether or the following general formula (8) expressed with 
the following general formula (7) which is a non-ion system surfactant as a surfactant 
which has a with a carbon numbers of five or more alkyl group is also desirable. 
[0033] 
[Formula 7] 



(R expresses among a formula the carbon number 6 which may branch thru/or the 

chain of 14, and k expresses the integer of 5 to 12.) 

An alkyl group, an alkenyl radical, etc. are mentioned as a chain. 

[0034] 

[Formula 8] 

CHs CH* CHa a* 



(n expresses the integer of m andO to 20 among a formula.) 

[0035] By using these non-ion system surfactants, the image which the permeability of 
the recording ink to the recording papers, such as a regular paper, was raised, and 
drying [ of a record image ] was raised, and prevented the blot of an image, and was 
excellent in clear nature can be formed. The image which the wettability on recording 
ink and front faces of the recording paper, such as a regular paper, could be raised 
more, the permeability of the recording ink to the recording paper was raised, and 
drying [ of a record image ] was raised, and prevented the blot of an image, and was 
excellent in clear nature can be formed by making surface tension of recording ink into 
50 or less mN/m especially using these non-ion system surfactants. Furthermore, by 
using urea derivatives, such as a urea, a hydroxyethyl urea, or a di hydroxy ethyl urea, 
with a non-[ these ] ion system surface active agent, permeability can be raised by 
weakening the interaction between the phtalo SHININ compounds and non-ion system 
surface active agents which are expressed with said general formula (1), (2), or (3), and 
easing a meeting of a phtalo SHININ compound, and the regurgitation dependability and 
the mothball nature of recording ink in ink jet record can be improved. As an addition 
of these ureas or a urea derivative, 0.1 - 5 % of the weight is desirable. If fewer than 
0.1 % of the weight, it is ineffective, and when 5 % of the weight is exceeded, I may 
**** effect to the viscosity change at the time of moisture evaporation, and 
regurgitation dependability may be spoiled. 

[0036] furthermore, using the high molecular compound which has a hydrophilic part 
and a hydrophobic part as a pigment agent as a high molecular compound which is 
desirable and has such a hydrophilic part and a hydrophobic part As a hydrophilic giant 
molecule, for example, by the natural system, gum arabic, TORAGANGAMU, Good 
AGAMU, karaya gum, locust bean gum, arabino GARAKUTON, Vegetable 
macromolecules, such as pectin and KUINSU seed starch, an alginic acid, Seaweed 





system giant molecules, such as a carrageenan and an agar, gelatin, casein, albumin, 
Microorganism system giant molecules, such as animal system giant molecules, such 
as a collagen, xanthene gum, and a dextran, **** is mentioned. By the semisynthesis 
system Methyl cellulose, ethyl cellulose, Fibrin system macromolecules, such as 
hydroxyethyl cellulose, hydroxypropylcellulose, and force RUBOKISHI methyl cellulose, 
Seaweed system macromolecules, such as starch system macromolecules, such as 
sodium carboxymethyl starch and sodium starch phosphate, sodium alginate, and 
propylene glycol alginate, etc. are mentioned. Moreover, by the pure composition 
system, the high molecular compound which has the salt of cationic functional groups, 
such as acrylic resin, such as vinyl system macromolecules, such as polyvinyl alcohol, 
a polyvinyl pyrrolidone, and polyvinyl methyl ether, polyacrylamide non-constructing a 
bridge, polyacrylic acid and its alkali-metal salt, and water-soluble styrene acrylic 
resin, water-soluble styrene maleic resin, water-soluble vinyl naphthalene acrylic resin, > 
water-soluble vinyl naphthalene maleic resin, an alkali-metal salt of 8-naphthalene 
sulfonic-acid formalin condensate, the fourth class ammonium, and an amino group, in 
a side chain is mentioned. Moreover, naturally-ocurring-polymers compounds, such as 
a shellac, can also be used. 

[0037] Although many above-mentioned components are distributed or dissolved in 
water, in order that the recording ink of this invention may prevent the desiccation at 
the time of storage of recording ink further, it is the purpose for raising the dissolution 
stability of a phtalo SHININ compound expressed with a general formula (2) or (3) etc., 
and the water-soluble organic solvent is added by the recording ink of this invention as 
a wetting agent. 

[0038] As such a water-soluble organic solvent, for example Ethylene glycol, A 
diethylene glycol, triethylene glycol, a polyethylene glycol, A polypropylene glycol, 1,5- 
pentanediol, 1, 6 hexandiol, Glycerol, 1 and 2, 6-hexane trio-RU, 1 and 2, 4-butane 
triol, Polyhydric alcohol, such as 1, 2, 3-butane triol, and PETORI oar Ethylene glycol 
monoethyl ether, ethylene glycol monobutyl ether, The diethylene-glycol monomethyl 
ether, diethylene glycol monoethyl ether, The diethylene-glycol monobutyl ether, the 
tetraethylene glycol monomethyl ether, Polyhydric-alcohol alkyl ether, such as the 
propylene glycol monoethyl ether Polyhydric-alcohol aryl ether, such as ethylene 
glycol monophenyl ether and ethylene glycol mono-benzyl ether, A N-methyl-2- 
pyrrolidone, an N-hydroxyethyl-2-pyrrolidone, Nitrogen-containing heterocyclic 
compounds, such as 2-pyrrolidone, 1, 3-dimethyl imidazolidinone, and epsilon 
caprolactam, Amides, such as a formamide, N-methyl formamide, and N.N- 
dimethylformamide Monoethanolamine, diethanolamine, triethanolamine, Amines, such 
as a monoethyl amine, diethylamine, and triethylamine, sulphur-containing compounds, 
such as dimethyl sulfoxide, a sulfolane, and thiodiethanol, propylene carbonate, 
ethylene carbonate, gamma-butyrolactone, etc. can be illustrated, and these water- 
soluble organic solvents are independent — or more than one can be mixed and it can 
use. 

[0039] In these especially a water-soluble desirable organic solvent A diethylene 
glycol, Thiodiethanol, polyethylene glycols 200-600, triethylene glycol, Glycerol, 1 and 
2, 6-hexane triol, 1 and 2, 4-butane triol, PETORI oar, 1,5-pentanediol, a N-methyI-2- 
pyrrolidone, It is N~hydroxyethyl-2-pyrrolidone, 2-pyrrolidone, 1, and 3-dimethyl 
imidazolidinone etc. While raising the dissolution stability of a phtalo SHININ compound 
expressed with a general formula (2) or (3) by using these water-soluble organic 
solvents, moisture evaporation can be controlled and desiccation of recording ink can 
be prevented. When prolonged printing is stopped [ and ] after saving recording ink for 
a long period of time, ink jet record excellent in regurgitation dependability can be 
performed. Moreover, when pyrrolidone derivatives, such as an N-hydroxyethyl-2- 
pyrrolidone, are especially added to recording ink, the distributed stability of a 
phthalocyanine compound particle expressed with said general formula (1) can be 
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raised, and the preservation stability of recording ink can be raised further. After this 
saves recording ink for a long period of time, in ink jet record, ink jet record with still 
higher regurgitation dependability can be performed. 

[0040] In order to adjust surface tension to the recording ink of this invention 
Moreover, said general formula (5), In addition to the surface active agent expressed 
with (6), (7), or (8), the diethylene-glycol monophenyl ether, The ethylene glycol mono- 
fail ether, ethylene glycol monoallyl ether, The diethylene-glycol monophenyl ether, the 
diethylene-glycol monobutyl ether, Alkyl or aryl ether of polyhydric alcohol, such as 
the propylene glycol monobutyl ether and the tetraethylene glycol chlorophenyl ether, 
Lower alcohol, such as a polyoxyethylene polyoxypropylene block copolymer, a 
fluorochemical surfactant or ethanol, and 2-propanol, can be added, and especially the 
diethylene-glycol monobutyl ether is desirable. 

[0041] At least one sort of a phtalo SHININ compound expressed with at least one 
sort and said general formula (2) of the phthalocyanine compound expressed with said 
general formula (1), or (3) as a coloring matter of this invention is used for coincidence, 
and also other coloring agents can be mixed and used if needed. The thing a water 
resisting property and lightfastness excelled [ thing ] in the water soluble dye classified 
into acid dye, a substantivity color, basic dye, reactive dye, and the food color in a 
Color Index as such a coloring agent, or a pigment is used. As for these, it is desirable 
to add in the range in which neither a water resisting property nor lightfastness is 
alienated. 

[0042] If these colors are mentioned concretely, as acid dye and the food color C. The 
L acid yellow 17, 23, 42, 44, and 79,142, C.I. acid red 1, 8, 13, 14, 18, 26, 27, 35, 37, 42, 
52, 82, 87, 89, 92, 97, 106, 11 1, 1 14, 1 15, 134, 186, 249, and 254, As 289, the C.L acid 
blues 9, 29, 45, and 92,249, the C.L acid blacks 1, 2, 7, 24, 26, and 94, the C.L hood 
yellow 3 and 4, the C.L hood red 7, 9, and 14, the C.L hood blacks 1 and 2, and a 
substantivity color C. The I. direct yellow 1,12, 24, 26, 33, 44, 50, and 
86,120,132,142,144, C.L direct red 1, 4, 9, 13, 17, 20, 28, 31, 39, 80, 81, 83, and 
89,225,227, C. L direct Orange 26, 29, and 62,102, the C.L direct blues 1, 2, 6, 15, 22, 
25, 71, 76, 79, 86, 87, 90, and 98,163,165,199,202, C.L direct blacks 19, 22, 32, 38, 51, 
and 56, As 71, 74, 75, 77,154,168,171, and basic dye C. I. BASIC yellow 1, 2, 11, 13, 14, 
15, 19, 21, 23, 24, 25, 28, 29, 32, 36, 40, 41, 45, and 49, 51, 53, 63, 64, 65, 67, 70, 73, 77, 
87 and 91, C.L BASIC red 2, 12, and 13, 14, 15, 18, 22, 23, 24, 27, 29, 35, 36, 38, 39, 46, 
49, 51, 52, 54, 59, 68, 69, 70, 73, 78, 82,102,104,109,112, the C.L BASIC blues 1, 3, 5, 7, 
9, 21, 22, and 26, As 35, 41, 45, 47, 54, 62, 65, 66, 67, 69, 75, 77, 78, 89.92, 93, 105, 117, 
120, 122, 124, 129 and 137,141,147,155, the C.L BASIC blacks 2 and 8, and reactive 
dye C. The I. reactive blacks 3, 4, 7, 11, 12, and 17, the C.L reactive yellow 1, 5, 11, 13, 
14, 20, 21, 22, 25, 40, 47, 51, 55, 65, and 67, C.L reactive red 1, 14, 17, 25, 26, 32, and 
37, 44, 46, 55, 60, 66, 74, 79, 96, 97, the C.L reactive blues 1, 2, 7, 14, 15, 23, 32, 35, 38, 
41, 63, and 80, and 95 grades can be used, and especially acid dye and a substantivity 
color are desirable. 

[0043] Moreover, as a pigment an azo system, a phthalocyanine system, an 
anthraquinone system, a dioxazine system, an indigo system, a thioindigo system, a 
perylene system, an iso in DORENON system, aniline black, an azomethine system, a 
rhodamine B lake pigment, carbon black, etc. are mentioned as an organic pigment, and 
ferrous oxide, titanium oxide, a calcium carbonate, a barium sulfate, an aluminum 
hydroxide, barium yellow, Berlin blue, cadmium red, chrome yellow, and a metal powder 
are mentioned as an inorganic pigment. 

[0044] Furthermore, to the recording ink of this invention, the additive known 
conventionally, for example, a preservation-from-decay antifungal agent, a rusr- 
proofer, pH regulator, a water-soluble ultraviolet ray absorbent, or a water-soluble 
infrared absorption agent can be added. 

[0045] As a preservation-from-decay antifungal agent, sodium dehydroacetate, sodium 
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sorbate, 2-pyridine thiol— 1 -oxide sodium, sodium benzoate, pentachlorophenol sodium, 
etc. can be used, and an acid sulfite, a sodium thiosulfate, thiodiglycolic acid Amon, a 
diisopropyl AMMONIIUMU nit light, pentaerythritol tetranitrate, a dicyclohexyl 
ammonium nit light, etc. can be used as a rusr-proofer. 

[0046] The matter of arbitration can be used, if a bad influence can be adjusted to 
******** and pH can be adjusted to the recording ink prepared as a pH regulator six 
or more. As an example of pH regulator, the carbonate of alkali metal, such as the 
hydroxide of alkali metals, such as amines, such as diethanolamine and triethanolamine, 
a lithium hydroxide, a sodium hydroxide, and a potassium hydroxide, ammonium 
hydroxide, the 4th class ammonium hydroxide, the 4th class phosphonium hydroxide, a 
lithium carbonate, a sodium carbonate, and potassium carbonate, etc. is mentioned. 
Moreover, as a chelating reagent, ethylenediaminetetraacetic acid sodium, 
nitrilotriacetic acid sodium, hydroxyethyl ethylenediamine triacetic-acid sodium, 
diethylenetriamine pentaacetic acid sodium, URAMIRU sodium diacetate, etc. can be 
used, for example. 

[0047] Even when the preservation stability of recording ink improves by adjusting to 
1 1 especially or less [ 6 or more ] or more by six and pH in the recording ink of this 
invention is left in recording ink car TORIJI in an ink jet printer etc. for a long period of 
time, ink jet record can be performed without the blinding of an ink jet nozzle arising, 
however, since a surfactant decomposes [ pH ] or more by nine at the time of 
preservation of recording ink when the surfactant expressed with a general formula (6) 
is used, and change of record liquid nature tends to take place, when using the 
surfactant expressed with a general formula (6), it is desirable for it to be alike and to 
adjust pH to 6-9. 

[0048] In order to perform ink jet record using the recording ink of this invention 
Recording ink is made to breathe out with heat energy or mechanical energy from the 
detailed delivery of for example, the diameter of 20-60 micrometer. By ** in which 
weight makes it fly by the rate 5-20 m/s as a drop of 10ng-160ng, Stockigt sizing 
degree forms the record form for 3 seconds or more in the so-called regular paper for 
3 seconds or more, and Stockigt sizing degree forms an image It excels in a water 
resisting property and lightfastness, and color reproduction nature is good and can 
form the color picture excellent in clear nature with high resolution. Especially, 
Stockigt sizing degree can form the image of the high resolution beyond resolution 10 
dot/mmx10 dot/mm in the record form for 3 seconds or more 20 pl(s)/mm in 
recording ink 2 thru/or by making it adhere two times 200 pl(s)/mm. Moreover, pH has 
many things of 5-6, and, as for a copy paper, letter paper, etc. which are generally 
used in office etc., can form the color picture which whose color reproduction nature 
was good and was excellent in clear nature by excelling in a water resisting property 
and lightfastness by using the recording ink of this invention for these, and performing 
ink jet record with high resolution. Moreover, by using the recording ink of this 
invention, the image which excelled [ sheet / for over head projectors (OHP) / for ink 
jet record / transparence ] in transparency can be formed, and the color picture which 
shows coloring which was excellent at the time of OHP projection can be obtained. 
[0049] 

[Example] An example explains this invention below. 

[0050] The ultrasonic homogenizer distributed the compound of example 1 example (1- 
1) under existence of a dispersant, particle diameter was set to 0.1 micrometers or 
less, the churning dissolution of the constituent of the following formula was carried 
out using these dispersion liquid, 10% water solution of lithium hydroxides adjusted so 
that pH might be set to 8.5, this was filtered with the 0.8-micrometer Teflon filter, and 
recording ink 1 was obtained. 

The compound of an example (1-1) 1.0 % of the weight The compound of an example 
(2-1) 1.0 % of the weight Styrene acrylic-acid polymer 0.4 % of the weight Glycerol 5 



Weight % N-hydroxy ethyl pyrrolidone 5 Surface active agent of a weight % example (5- 

1) 0.8 % of the weight Sodium dehydroacetate 0.2 % of the weight Ion exchange water 
Residue [0051] Recording ink 2 was prepared like the example 1 using the example 2 
following constituent except having adjusted pH to 8.8 by the sodium hydroxide. 

The compound of an example (1-1) 1.2 % of the weight The compound of an example 
(1-4) 0.8 % of the weight The compound of an example (2-2) 0.6 % of the weight 1, 2, 
6-hexane triol 4 Weight % 1,5-pentanediol 8 Surfactant of a weight % example (5-1) 1.2 
% of the weight 25% water solution of an example (4-1) 0.8 % of the weight Sodium 
alginate 0.05 % of the weight Urea 5 Weight % 2-pyridine thiol— 1 -oxide sodium 0.2 % of 
the weight Ion exchange water Residue [0052] Recording ink 3 was prepared like the 
example 1 using the example 3 following constituent except the lithium hydroxide 
having adjusted pH to 8.5. 

The compound of an example (1-3) 1 The compound of a weight % example (2-5) 0.5 % 
of the weight The compound of an example (3-3) 0.5 % of the weight Diethylene glycol 
5 Weight % glycerol 5 Weight % styrene acrylic-acid copolymer 0.5 % of the weight It 
sets to a general formula (7), and R is C9H19 and k is the surfactant of 12. 2 25% 
water solution of a weight % example (4-3) 0.2 % of the weight Sodium dehydroacetate 
0.2 % of the weight Ion exchange water Residue [0053] Recording ink 4 was prepared 
like the example 1 using the example 4 following constituent except the lithium 
hydroxide having adjusted pH to 9.5. 

The compound of an example (1-3) 1.0 % of the weight The compound of an example 
(3-1) 1.2 % of the weight Ethylene glycol 5 Weight % glycerol 2 Weight % 1,5- 
pentanediol 8 Weight % 2-pyrrolidone 2 Weight % polyoxyethylene polyoxyethylene 
block copolymer 1 The surfactant of a weight % general formula (8) (m, n= 20) 0.8 % of 
the weight 25% water solution of an example (4-4) 2 Weight % urea 5 Weight % sodium 
benzoate 0.2 % of the weight Ion exchange water Residue [0054] Recording ink 5 was 
prepared like the example 1 using the example 5 following constituent except having 
adjusted pH to 7.8 by the sodium hydroxide. 

The compound of an example (1-4) 1.2 % of the weight The compound of an example 
(2-1) 0.3 % of the weight The compound of an example (3-3) 0.5 % of the weight 
Triethylene glycol 5 Weight % PETORI oar 10 Weight % N-methyl-2-pyrrolidone 5 The 
surfactant of a weight % example (6-1) 2 25% water solution of a weight % example (4- 

2) 1.5 % of the weight Hydro xyethyl urea 5 Weight % 2-pyridine thiol— 1 -oxide sodium 
0.2 % of the weight Ion exchange water Residue [0055] Recording ink 6 was prepared 
like the example 1 using the example 6 following constituent except the lithium 
hydroxide having adjusted pH to 8. 

The compound of an example (1-3) 1.5 % of the weight The compound of an example 
(2-5) 1.6 % of the weight 2-pyrrolidone 8 Weight % glycerol 7 The surfactant of a 
weight % general formula (8) (m+n=1 5) 1 The surfactant of a weight % general formula 
(8) (m, n= 0) 1 25% water solution of a weight % example (4-7) 2 % of the weight 
Hydroxyethyl urea 5 Weight % sodium dehydroacetate 0.2 % of the weight Ion exchange 
water Residue [0056] Recording ink 7 was prepared like the example 1 using the 
example 7 following constituent except the lithium hydroxide having adjusted pH to 8. 
The compound of an example (1-1) 1.2 % of the weight The compound of an example 
(1-5) 0.3 % of the weight The compound of an example (3-2) 0.8 % of the weight N- 
methyl-2-pyrrolidone 8 Weight % 1,5-pentanediol 8 Surfactant of a weight % example 
(5-4) 0.8 % of the weight Sodium benzoate 0.5 % of the weight lo — exchange water 
Residue [0057] Recording ink 8 was prepared like the example 1 using the example 8 
following constituent except the lithium hydroxide having adjusted pH to 7.5. 
The compound of an example (1-1) 1.5 % of the weight The compound of an example 
(3-1) 1.0 % of the weight C.I. direct blue 199 1.0 % of the weight Thiodiethanol 5 Weight 
% glycerol 10 It sets to a weight % general formula (7), and R is C10H21 and k is the 
surfactant of 12. 1.5 % of the weight Sodium benzoate 0.5 % of the weight Ion exchange 



water Residue [0058] Recording ink 9 was prepared like the example 1 using the 
example 9 following constituent except the lithium hydroxide having adjusted pH to 8. 
The compound of an example (1-1) 1.5 % of the weight The compound of an example 
(1-4) 1.0 % of the weight The compound of an example (3-1) 0.5 % of the weight 2- 
pyrrolidone 5.0 % of the weight Glycerol 15.0 % of the weight The surfactant of a 
general formula (8) (m+n=40) 1 .0 % of the weight The surfactant of an example (5-2) 
1.0 % of the weight Pentachlorophenol sodium 0.2-% of the weight ion exchange water 
Residue [0059] Recording ink 10 was prepared like the example 1 using the example 10 
following constituent except the lithium hydroxide having adjusted pH to 8. 
The compound of an example (1-1) 1.0 % of the weight The compound of an example 
(3-1) 0.8 % of the weight The compound of an example (3-5) 0.2 % of the weight 2- 
pyrrolidone 5.0 % of the weight Glycerol 15.0 % of the weight The surfactant of a 
general formula (8) (m+n=40) 2.0 % of the weight Surface active agent of an example 
(5-2) 1.0 % of the weight Sodium dehydroacetate 0.2 % of the weight Ion exchange 
water Residue [0060] example of comparison 1 example 1 — setting — an example (1- 
1) — and (2-1) obtained recording ink 11 like the example 1 except having replaced 
with the compound and having used the C.L acid blue 249. 

[0061] example of comparison 2 example 2 — setting — an example (1-1) — and (1- 
4) obtained recording ink 12 like the example 2 except having replaced with the 
compound and having used the C.L direct blue 199. 

[0062] Recording ink 13 was obtained like the example 3 except having set pH of 
recording ink to 4.5 except for 25% water solution of an example (4-3), the styrene 
acrylic-acid copolymer, and the surfactant of a general formula (7) in example of 
comparison 3 example 3. 

[0063] Recording ink 14 was obtained like the example 3 except having replaced with 
the surface active agent of a general formula (7) in example of comparison 4 example 
3, and having used the JI (isobutyl) sulfo sodium succinate. 

[0064] Recording ink 15 was obtained like the example 1 except having replaced with 
the compound of an example (3-1) in example of comparison 5 example 4, and having 
used the C.L acid blue 1. 

[0065] Recording ink 16 was obtained like the example 6 except the potassium 
hydroxide having adjusted pH to 8 except for the surfactant of the 25% water solution 
and the general formula (8) of an example (4-7) in example of comparison 6 example 6. 

[0066] Recording ink 17 was obtained like the example 1 except having replaced with 
the compound of an example (2-1) in example of comparison 7 example 1, having 
replaced the lithium hydroxide with ammonium hydroxide using the C.L direct blue 25, 
and having adjusted pH. 

[0067] the recording ink obtained next by the above-mentioned examples 1-10 and the 
examples 1-7 of a comparison — the following — the thing trial [ like ] was performed. 
The result is shown in Table 6. 

1) 45 micrometers of diameters of a nozzle of the clear nature thermal ink jet method 
of an image, With 33 micrometers of diameters of a nozzle which used the ink jet 
printer and Laminating PZT which have the nozzle of 300dpi for the pressurization of 
liquid room passage, and the ink jet printer which has the nozzle of 128 It printed to 
three kinds of print forms, commercial recycled paper, paper of fine quality, and bond 
paper, and about the printing image, a blot of 2 color pile sections boundaries, an image 
blot, a color tone, and concentration were synthetically judged by viewing, and the 
clear nature of an image was evaluated. In Table 6, the case where x mark is not 
satisfied in any of three kinds of print forms in the case where it is satisfied with at 
least one sort of print forms of ** mark in the case where O mark is satisfied also in 
any of the print form whose property of the printed image is three kinds is shown. 
[0068] Moreover, while using and printing the recording ink of an example and the 
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example of a comparison on the PET film which has the layer which uses PVA as a 
principal component on a front face, it printed repeatedly using the Magenta color 
recording ink and yellow color recording ink which were prepared independently, the 
PET film which has the printing image was projected with the over head projector, and 
color-enhancing evaluation was performed. In Table 6, O mark has high transparency, 
and also in one color, although it is somber, as for x mark, color nonuniformity and the 
case where it is are shown for the case where, as for ** mark, coloring of blue and 
glee is a little somber in the case where coloring of blue and glee is good although ** 
of monochromatic coloring is good. 

[0069] 2) The waterproof printing image sample of an image was immersed in 30- 
degree C water for 1 minute, change of the image concentration before and behind 
processing was measured with the Macbeth concentration meter, and it asked for the 
water resisting property (rate of fading %) by the following formula. In Table 6, the case 
where x mark is 30% or more when ** mark is less than 30% 20% or more about the 
case where the water resisting property (rate of fading %) of O mark is less than 20% 
also in any of three kinds of print forms is shown. 

Rate (%) of fading =[1 -(image concentration before image concentration / processing 
after processing)] x100[0070] 3) Time amount until it pushes a filter paper against the 
image after drying printing of an image on fixed conditions and recording ink stops 
imprinting in a filter paper was measured. In Table 6, the case where it dried within in 
10 seconds also in any of three kinds of print forms was considered as O mark, and 
the case where the time amount beyond it was required was shown as a x mark. 
[0071] 4) Preservation stability each recording ink was put into the polyethylene 
container, it saved for three months under each conditions (-20 degrees C, 5 degrees 
C, 20 degrees C, and 70 degrees C), and the surface tension after preservation, 
viscosity, and the existence of a settlings deposit were investigated. In Table 6, even if 
saved on which conditions, although there were not O mark and precipitate about the 
case where there is no change of physical properties etc., the case where the deposit 
of ** mark and precipitate was accepted in the case where physical-properties change 
is large was shown as a x mark. 

[0072] 5) When the ink jet printer equipped with 30 micrometers of diameters of a 
printing relaxation time dependability nozzle and the head driven by PZT which has the 
nozzle of 128 was used, a printing pause was carried out without performing cap, 
cleaning, etc. working, and which carried out a time amount printing pause, whether the 
injection direction shifts by the carriage return or the weight of a discharged liquid 
drop changes estimated the dependability. In Table 6, change of drop weight was small 
at O mark and the printing pause for 600 seconds in the case where it is satisfactory 
at especially the printing pause for 600 seconds, and the case where remarkable 
blinding generated the case where a gap of the injection direction is small, in ** mark 
and the printing pause for less than 600 seconds was shown as a x mark. 
[0073] 
[Table 6] 
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[0074] When the recording ink obtained according to the example is used so that 
clearly from Table 6, it excels in the color reproduction nature of a color picture, and 
there is no image blot, it is a clear image with high concentration, and the image 
excellent in the water resisting property can be obtained also when which print form is 
used, and it excels also in drying [ of an image ]. Furthermore, the recording ink 
obtained according to the example is excellent in preservation stability, and can 
perform ink jet record with high regurgitation dependability after a printing pause after 
prolonged preservation. 

[0075] On the other hand, color tone change of an image was large, and the recording 
ink of the water resisting property of an image obtained by the example 1 of a 
comparison was inadequate, in the recording ink obtained by the example 2 of a 
comparison, color tone change of an image was large, and it was inferior to the water 
resisting property of an image, and physical-properties change of recording ink was 
large in low temperature. It was that in which the concentration unevenness by the 
lack of drying occurs, and is inferior to the clear nature of an image in the recording 
ink obtained by the examples 3, 4, and 6 of a comparison, and the distributed stability 
of a coloring agent is inferior to the preservation stability and regurgitation 
dependability of recording ink bad. Moreover, the preservation stability of recording ink 
was bad insufficiently [ the recording ink of the water resisting property of an image 
obtained by the example 5 of a comparison is inadequate, and / the recording ink 
obtained by the example 7 of a comparison / the clear nature of an image, or the 
water resisting property of an image ]. Furthermore, when the recording ink obtained 
according to the example was used, OHP fitness was good, but when the recording ink 
obtained by the examples 3-7 of a comparison was used, it was a thing inferior to OHP 
fitness. 
[0076] 

[Effect of the Invention] According to this invention, the recording ink which has a 
color tone good as a cyanogen color, and was excellent in the color reproduction 
nature of a color picture, and was excellent in the water resisting property of a record 



image and lightfastness can be obtained. The recording ink which can form the image 
which was excellent in blue and the color reproduction nature of Green, and excelled 
[ sheet / for over head projectors / transparence ] in transparency especially can be 
obtained. According to this invention, it excels in drying [ of the record image formed 
in the regular paper ], and a blot of an image is prevented, and the recording ink which 
can form a clear image can be obtained. According to this invention, it excels in 
preservation stability and recording ink with the high regurgitation dependability in ink 
jet record can be obtained also in after prolonged preservation. Moreover, according to 
this invention, recording ink excellent in the regurgitation dependability after the 
printing pause in ink jet record can be obtained. Furthermore, by the ink jet record 
approach using the recording ink of this invention, it excels in a water resisting 
property and lightfastness, and color reproduction nature is good and can form the 
color picture excellent in clear nature with high resolution. 
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(54) MICROCAPSULE INK COMPOSITION FOR INK JET RECORDING AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition excellent in colorability, light resistance, stably 
dispersible finely for a long period of time. 

SOLUTION: Colored resin particles (microcapsule) containing a pigment of an achromatic color such as 
carbon black, silica, etc., are dispersed into an aqueous medium by a self-water-dispersible resin dyed 
by a dye such as a self-water-dispersible dyed resin obtained by neutralizing >60mol % of an acid group 
of a styrene (meth)acrylic acid copolymer having >50 and <280 acid value to give the objective 
microcapsule ink composition for ink jet recording. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The microcapsule ink constituent for ink jet record characterized by the 
coloring resin particle (B) to which the endocyst of the achromatic color pigment was 
carried out with the self-water-dispersion resin (A) which the color dyed distributing 
water in the aquosity medium (C) used as an indispensable component 
[Claim 2] The microcapsule ink constituent for ink jet record according to claim 1 
whose achromatic color pigments are white pigments. 

[Claim 3] The microcapsule ink constituent for ink jet record according to claim 2 
whose white pigments are at least one sort chosen from a titanium white, a silica, a 
zinc oxide, and an alumina. 

[Claim 4] The microcapsule ink constituent for ink jet record according to claim 1 
whose achromatic color pigment is carbon black. 

[Claim 5] The microcapsule ink constituent for ink jet record according to claim 4 
whose pigment is carbon black and whose colors are a black color and/or a blue color. 
[Claim 6] The microcapsule ink constituent for ink jet record according to claim 1 or 5 
whose weight ratio of the color to a pigment is 1% - 50% of range. 

[Claim 7] the ink jet record according to claim 1 whose self-water-dispersion resin (A) 
is self-water-dispersion resin with which some [ which has an acid radical / at least ] 
acid radicals of synthetic resin (1) were neutralized by the base (2) — service water - 
— sex ink. 

[Claim 8] Water color ink for ink jet record according to claim 7 whose synthetic resin 
(1) is the vinyl copolymer which has a carvone acid radical. 

[Claim 9] Water color ink for ink jet record according to claim 8 which is at least one 
monomer chosen from the group which synthetic resin (1) becomes from styrene, 
permutation styrene, and acrylic ester (meta), and the vinyl copolymer which it is with 
an acrylic acid (meta). 

[Claim 10] The microcapsule ink constituent for ink jet record according to claim 7 
whose base (2) is an alcoholic amine. 

[Claim 11] The self-water-dispersion coloring resin solution which comes to neutralize 
some [ which mixed and obtained the synthetic resin (1) which can carry out self- 
moisture powder by neutralization, and which has an acid radical, the base (2) which 
may neutralize said acid radical, the color (3), and the achromatic color pigment (4) 
under existence of an organic solvent (5) / at least ] acid radicals of this resin (1), Mix 
the aquosity medium (C) which uses water as an indispensable component, perform 
phase inversion emulsification, and the coloring resin particle (B) which connoted the 
achromatic color pigment (4) by the self-water-dispersion resin (A) which the color (3) 
dyed is distributed in an aquosity medium (C). Subsequently, the manufacture 
approach of the microcapsule ink constituent for ink jet record characterized by 
removing said organic solvent (5) from the obtained aquosity dispersion liquid. 
[Claim 12] The manufacture approach of the water color ink for ink jet record 
according to claim 11 that synthetic resin (1) is the vinyl copolymer which has a 
carvone acid radical. 

[Claim 13] The manufacture approach of the water color ink for ink jet record 
according to claim 12 which is at least one monomer chosen from the group which 
synthetic resin (1) becomes from styrene, permutation styrene, and acrylic ester 
(meta), and the vinyl copolymer which it is with an acrylic acid (meta). 
[Claim 14] The manufacture approach of the microcapsule ink constituent for ink jet 
record according to claim 1 1 that a base (2) is an alcoholic amine. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the microcapsule ink constituent for 
inkjet record to which an achromatic color pigment is characterized by coming to 
contain the coloring resin particle by which endocyst was carried out as a 
microcapsule component with the self-water-dispersion resin which the color dyed in 
more detail, and its manufacture approach about the microcapsule ink constituent for 
inkjet record, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Among the conventional ink for inkjet record, although 
high coloring was obtained, as for color ink, a deck watertight luminaire and 
lightfastness had the fault that a blot of the alphabetic character in printing was bad 
large. On the other hand, although pigment ink had the good blot of a deck watertight 
luminaire, lightfastness, and an alphabetic character, coloring of a color had the fault 
that it was bad as compared with color ink. Moreover, generally, since the pigment 
currently used in black ink was carbon black, it could not but become the hue which 
turned reddish-brown a little. 

[0003] In order to solve the above-mentioned fault, the proposal of coloring a polymer 
particle with a color is made. As an example The ink constituent containing the 
urethane polymer latex which contained the color in JP,58-45272,A, In JP,62-95366,A, 
the adjustment approach of the inkjet constituent containing the color by which 
dissolved a polymer and fat dye into the water-insoluble nature organic solvent, 
evaporated the solvent after mixing with the water solution which contains a surface 
active agent further and making it emulsify, and endocyst was carried out into the 
polymer particle is proposed. However, since there was no core material, it had the 
fault of being hard to obtain the coloring particle which was excellent in distributed 
stability with the particle. Moreover, since the polymer was colored using a color, it did 
not necessarily excel in lightfastness. 

[0004] On the other hand, although the ink for image recording which makes a color or 
a pigment stick to the front face of an emulsion particle was proposed in JP,3- 
160069,A, property degradation in which non-adsorbed dyes and pigments originate in 
dyes and pigments, such as bleeding, mostly was not avoided. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention 
tends to solve is to offer the microcapsule ink constituent for inkjet record which was 
excellent in color enhancement and lightfastness, and was excellent in distributed 
stability with the particle. 
[0006] 

[Means for Solving the Problem] this invention person etc. came to solve this 
invention, as a result of repeating research wholeheartedly, in order to solve the 
above-mentioned technical problem. 

[0007] That is, this invention has the coloring resin particle (B) to which the endocyst 
of the achromatic color pigment was carried out with the self-water-dispersion resin 
(A) which the color dyed in offering the microcapsule ink constituent for inkjet record 
characterized by distributing water in the aquosity medium (C) used as an 
indispensable component. 

[0008] Moreover, self-moisture powder of this invention can be carried out by 
neutralization. The self-water-dispersion coloring resin solution which comes to 
neutralize some [ which mixed and obtained the synthetic resin (1) which has an acid 
radical, the base (2) which may neutralize said acid radical, the color (3), and the 
achromatic color pigment (4) under existence of an organic solvent (5) / at least ] acid 



radicals of this resin (1), Mix the aquosity medium (C) which uses water as an 
indispensable component, perform phase inversion emulsification, and the coloring 
resin particle (B) which connoted the achromatic color pigment (4) by the self-water- 
dispersion resin (A) which the color (3) dyed is distributed in an aquosity medium (C). 
Subsequently, it is in offering the manufacture approach of the microcapsule ink 
constituent for ink jet record characterized by removing said organic solvent (5) from 
the obtained aquosity dispersion liquid. 

[0009] The self-water-dispersion resin in which self-water-dispersion is shown by 
neutralization and with which some of acid radicals [ at least ] concerned were 
neutralized by the base (2) in the synthetic resin (1) which has an acid radical is used 
for the self-water-dispersion resin (A) which forms the microcapsule in this invention, 
and the husks material resin of the so-called microcapsule. Such resin is good, and 
compatibility with a color also has good **** with an achromatic color pigment, and it 
is desirable. 

[0010] Although it is especially a carboxylic-acid radical, a sulfonic group, a sulfinic- 
acid radical, etc. as an acid radical which synthetic resin (1) has and is not limited, a 
carboxylic-acid radical is common. 

[001 1] As for the acid number of the synthetic resin (1) concerned, 280 or less [ 50 or 
more ] are desirable. The moisture powder stability of the coloring resin particle 
obtained when the acid number of synthetic resin (1) was less than 50 is not enough. 
Moreover, it is easy to produce condensation in the case of neutralization by the base 
of the water-dispersion resin which dissolved in the organic solvent when the acid 
number exceeded 280. Moreover, the acid number of the synthetic resin (1) used from 
it being easy to produce nozzle blinding when it adds in water, and some resin 
dissolves is or more 50 280 or less range, and the range of it is 70-250 preferably. 
[0012] As such synthetic resin (1), the vinyl copolymer which has a carboxylic-acid 
radical is good. For example, styrene or permutation styrene like alpha methyl styrene, 
Acrylic-acid methyl ester, ethyl-acrylate ester, butyl acrylate ester, Acrylic ester, 
such as 2-ethylhexyl acrylate ester, methacrylic acid methylester, At least one or 
more monomeric units chosen from methacrylic ester, such as ethyl methacrylate 
ester, methacrylic-acid butyl ester, and 2-ethylhexyl methacrylate, A vinyl copolymer 
including at least one or more monomeric units chosen from an acrylic acid and a 
methacrylic acid is a vinyl copolymer using a styrene monomer, an acrylic-acid 
monomer, and a methacrylic acid monomer as an indispensable monomer component 
desirable still more preferably. Since the vinyl copolymer using these monomers does 
not have in the molecular structure, the radical, for example, the ester bond etc., etc. 
which is easy to be divided with light, heat, a solvent, etc., it can be said to be very 
stable resin. Especially, when such indispensable monomer component percentage is 
5-25 mol % of 5-15 mol % and methacrylic acid monomers of 60-90 mol % and acrylic- 
acid monomers of styrene monomers, the outstanding coloring resin particle (coloring 
microcapsule particle) which does not have nozzle blinding as an object for ink jet 
record is made possible. 

[0013] Although there is especially no limit also about the molecular weight range of 
the above mentioned synthetic resin (1), the thing of or more 1000 100,000 or less 
molecular weight is more desirable. Of course, as long as this resin (1) forms a stable 
microcapsule in combination with the aquosity medium (C) which carries out a 
postscript, it is not limited to especially these, and two or more kinds may be mixed 
and used for coincidence. 

[0014] Moreover, even if the glass transition temperature of the synthetic resin (1) 
concerned is less than 50 degrees C, fixable [ of the alphabetic character after printing 
to the recording paper ] is good, but if it takes into consideration raising nozzle blinding 
and storage stability further, glass transition temperature is desirable and 50 degrees 
C or more of things 60 degrees C or more are more preferably suitable as an object 
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for ink jet record. 

[0015] It is necessary to neutralize to extent which synthetic resin (1) does not 
dissolve in water, and as long as neutralization by the base (2), i.e., the neutralization 
by the alkaline neutralizes is extent which is not dissolved, it may add a base (2) 
superfluously. It is desirable to neutralize more than 60 mol % of the acid radical of 
synthetic resin (1). The coloring resin particle (B) obtained as a neutralization index is 
more than 60 mol % is a particle, and excellent in distributed stability. 
[0016] Although it will not be specified especially if the effectiveness in this invention 
is attained as a content in the inside of the aquosity medium (C) of this self-water- 
dispersion resin (A), an amount which becomes 0.5 - 20 % of the weight in the water- 
color-ink constituent finally obtained is desirable. 

[0017] Especially as a base (2), although alcoholic amines, such as triethanolamine, 
diethanolamine, and N-methyldiethanolamine, are usable, for example besides alkalis, 
such as a hydroxide of alkali metal, such as a sodium hydroxide, a potassium hydroxide, 
and a lithium hydroxide, ammonia, triethylamine, and a morpholine, especially use of an 
alcoholic amine is desirable. The ink for ink jet record in which it excelled more that it 
was an alcoholic amine in the distributed stability of a coloring resin particle (B), and 
the nozzle blinding by the particle condensation accompanying evaporation of moisture 
or an organic solvent was improved is obtained. 

[0018] What is necessary is just to choose the best conditions about the adoption, 
although there are whether it adding in an aquosity medium and an approach in case 
the organic solvent solution and aquosity medium (C) of whether it adds in the organic 
solvent solution of synthetic resin (1) beforehand and this synthetic resin (1) are mixed 
as an approach of adding the base (2) concerning the synthetic resin CD which has the 
acid radical used by this invention, and neutralizing. 

[0019] On the other hand, the pigment used in this invention is a pigment of an 
achromatic color, a black pigment and white pigments are one of such things, and 
carbon black also includes extenders, such as a silica besides a titanium white, a zinc 
oxide, and an alumina, in this by this invention as white pigments as a black pigment. In 
the case of the above mentioned white pigments, generally it remains as it is and is 
used, but a color may be used for said white pigments with the gestalt of the color 
pigment which carried out surface adsorption depending on the need. 
[0020] Moreover, as a color, although there is especially no limit, the desirable color 
which can dissolve in an organic solvent is good. Although azo dye, such as for 
example, monoazo JISUAZO, metal complex dye, naphthol dye, anthraquinone dye, an 
indigo color, a carbonium pigment, a kino imine color, cyanine dye, quinoline dye, nitro 
dye, nitroso dye, a benzoquinone color, a naphthoquinone color, the North America 
Free Trade Agreement RUIMIDO color, a peri non color, phthalocyanine dye, a triaryl 
methane system, etc. can be illustrated as a typical thing, it is not limited to these 
examples. Although a part of these colors may exist in the form which carries out 
powder, it is desirable to choose what is dissolved in the husks material resin which 
forms the microcapsule. 

[0021] In the microcapsule in this invention, these achromatic color pigment and a 
color exist with the self-water-dispersion resin which the color dyed as a coloring 
resin particle to which the endocyst of the achromatic color pigment was carried out. 
coloring of a color which a water resisting property and whose lightfastness are 
moreover good, and does not have a blot of an alphabetic character by this coloring 
resin particle (coloring microcapsule particle) being excellent in distributed stability is 
good — etc. — effectiveness is also demonstrated. Furthermore, various usefulness is 
shown also from the point of color. 

[0022] For example, unlike coloring of different-species pigments, there is little mixture 
of a unique particle, there is no color separation of printed matter, compared with 
coloring which tends to sink only with a pigment, the color-enhancing amelioration 
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effectiveness is acquired according to concomitant use of a color, and only with a 
color, although it is weak to lightfastness, there is an advantage that lightfastness 
improves sharply according to dispersion and the absorption effect of ultraviolet rays, 
according to concomitant use of a pigment. Furthermore, when it is an extender with a 
refractive index [ like a silica or an alumina ] small again whose achromatic color 
pigment of a core material is, transparency is high and transparent and bright coloring 
is obtained with the self-water-dispersion resin which the color dyed. An advantage — 
bright and high coloring of concealment nature is obtained with the self-water- 
dispersion resin with which the color dyed the white pigments with a large refractive 
index like a titanium white — is mentioned. On the other hand, when a core material is 
carbon black of a black pigment, as for dyeing by the color, toning can be set as the 
main purpose. By carbon black, especially a pigment becomes reproducible [ the hue of 
**** with a high-class feeling which is not in conventional carbon black ], in [ whose 
colors are a black color and/or a blue color ] combining. 

[0023] Although the amount of the total used of a color and an achromatic color 
pigment used in this invention will not be specified especially if the effectiveness in 
this invention is attained, its amount which becomes 0.5 - 20 % of the weight in the 
water color ink finally obtained is desirable. In order to attain the effectiveness in this 
invention, as for the weight ratio of the color to an achromatic color pigment, it is 
desirable to use in the range below 1-% of the weight or more 50% weight. 
[0024] the coloring microcapsule in this invention dyes with a color the resin particle 
(microcapsule particle) which microencapsulates this pigment and which connoted this 
pigment, after dyeing resin with the color which performs dyeing of the resin by the 
color, simultaneously microencapsulation of an achromatic color pigment — it is 
formed by the means of **. 

[0025] this invention constituent containing the formed coloring microcapsule 
component i.e., the constituent for ink jet record of this invention which distributed 
the coloring microcapsule to which the endocyst of the achromatic color pigment was 
carried out with the self-water-dispersion resin which the color dyed in the aquosity 
medium For example, a color and an achromatic color pigment are added in the organic 
solvent solution of synthetic resin (1), and after performing the dissolution and 
distribution using an agitator or distributed equipment and mixing, it can prepare by 
mixing it and an aquosity solvent (C) under existence of a base (2). 
[0026] If it explains more concretely, the microcapsule ink constituent for ink jet 
record of this invention can be easily manufactured by preparing by the 
microencapsulation approach generally called the phase inversion emulsifying method. 
The manufacture by the phase inversion emulsifying method is fundamentally meltable 
to an organic solvent as the 1st step, and synthetic resin (1) is dissolved for self- 
water-dispersion in an organic solvent by neutralization. Furthermore, by mixing the 
solution with the aquosity medium of an excessive amount under existence of a base 
(2) as the process (mill base process) which distributes an achromatic color pigment 
and a color in the resin solution concerned, and is dissolved, and the 2nd step It may 
consist of a process (capsulation process) which obtains the resin particle which 
connoted the achromatic color pigment with the water-dispersion resin which the 
color dyed, and the process (desolventization process) which removes the organic 
solvent used at the mill base process of the 1st step as the 3rd step by the case may 
be put in. 

[0027] It is desirable that you make it distribute or dissolve into self-water-dispersion 
resin before a color and an achromatic color pigment distribute both in an aquosity 
medium beforehand on the occasion of manufacture of the aforementioned 
microcapsule ink constituent. 

[0028] When encapsulating using said phase inversion emulsifying method, the organic 
solvent used in the 1st step Moreover, an acetone, Ketones, such as dimethyl ketone 
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and a methyl ethyl ketone; A methanol, Alcohols solvents, such as ethanol and 
isopropyl alcohol; A tetrahydrofuran, Ethers solvents, such as dioxane; Chlorine-based 
solvent; benzene, such as chloroform and a methylene chloride, aromatic solvent [, 
such as toluene, ]; — ester solvent [, such as ethyl-acetate ester, ];, although they are 
usable if glycol ether system solvent; amides, such as ethylene glycol monomethyl 
ether and ethylene glycol wood ether, dissolve resin In the case of the phase inversion 
emulsifying method using said synthetic resin (1), at least one or more kinds of 
combination chosen from ketones and an alcohols solvent gives a good microcapsule, 
and this combination is suitable. 

[0029] In this invention, additives, such as a dispersant, a plasticizer, an antioxidant, 
and an ultraviolet ray absorbent, may be used with an organic solvent, resin, a color, 
and a pigment if needed. The 2nd-step capsulation mixes a color and an achromatic 
color pigment with resin to the above-mentioned solvent, performs the dissolution and 
distribution using an agitator or distributed equipment, and is performed by mixing the 
aquosity medium which uses the obtained organic solvent solution and water as an 
indispensable component. 

[0030] Although encapsulated by mixing water or a water solution under existence of a 
base (2) at the mill base obtained in the 1st step in the 2nd-step microencapsulation, 
since loose condensation of capsules may be produced depending on the achromatic 
color pigment and color to be used, it is desirable to add water or a water solution and 
to perform mixed distribution after capsulation. Although the coloring solution which 
contains self-water-dispersion resin in the aquosity medium which uses water as an 
indispensable component may be added at this process, it is desirable at the point that 
aquosity dispersion liquid with more uniform particle diameter [ add / into the coloring 
solution which contains the resin concerned conversely / an aquosity medium ] are 
obtained. A surfactant can be used together depending on the need, and it can be 
made to be able to emulsify compulsorily, and can also obtain. However, not using, 
since a surfactant and protective colloid have the inclination to reduce the physical 
properties of the particle finally obtained is liked. 

[0031] A base (2) is added in the mill base or a water solution. Moreover, the water 
used in an aquosity medium has the desirable grade more than ion exchange water, as 
the 3rd step, after capsulation is completed, the water dispersion pressed down and 
stabilized obtains swelling and condensation of a coloring microcapsule by passing 
through the desolventization process which removes the organic solvent which 
dissolves the synthetic resin (1) used at the mill base process of the 1st step — 
having — this — ink jet record — service water — it is suitable for sex ink Water 
may be removed as long as it is required in this deliquoring process. Moreover, of 
course, this process of the 3rd step may be skipped depending on the case. 
[0032] In order to present practical use by using a coloring microcapsule **** this 
invention constituent as the ink constituent for ink jet record, it is desirable to use the 
water-soluble organic solvent for desiccation prevention as an additive. There are 
pyrrolidones, such as polyhydric alcohol, such as the ethylene glycol and propylene 
glycol which are conventionally known as a desiccation inhibitor, a diethylene glycol, 
dipropylene glycol, a polyethylene glycol, a polypropylene glycol, and a glycerol, or 
those alkyl ether, a N-methyl-2-pyrrolidone, and 2-pyrrolidone, amides, dimethyl sulfo 
oxide, imidazolidinone, etc., and it is not limited to these. 

[0033] Moreover, the water-soluble organic solvent for permeability grant may be 
added if needed, and although glycol ether, such as lower alcohol, such as ethanol and 
isopropyl alcohol, and diethylene-glycol-N-butyl ether, etc. can be used, it is not 
limited to these. In addition, additives, such as a surfactant for osmosis on water 
soluble resin, pH regulator, and distribution, defoaming and paper, antiseptics, and a 
chelating agent, can be added if needed. 

[0034] It is better to avoid addition of the additive after the last filtration preferably, 
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although these additives can be added at the suitable process from the 1st step to a 
culmination. After adjustment of the last presentation is completed, it is desirable to 
remove a large drop radial ball child by filter filtration, centrifugal separation, etc., and 
to consider as the water color ink of this invention. 
[0035] 

[Embodiment of the Invention] It is as follows, when the case where the gestalt of 
suitable operation of this invention is manufactured by the phase inversion emulsifying 
method is made into an example and it explains. 

[0036] The color which the acid number obtained by ****(ing) at least one monomer 
chosen from the group which consists of styrene, permutation styrene, and acrylic 
ester (meta) as synthetic resin, and acrylic acid (meta) may dissolve in said synthetic 
resin as the synthetic-resin solution with which or more 50 with 280 or less and an or 
more 1000 molecular weight [ or less 100,000 ] vinyl copolymer was dissolved in the 
organic solvent, an achromatic color pigment, and a color is mixed and milled, and the 
coloring mill base is obtained. Let the weight ratio of the color to a pigment be the 
range below 1-% of the weight or more 50% weight. The water dispersion of the 
coloring microcapsule which the coloring resin particle to which the endocyst of the 
achromatic color pigment was carried out with the self-water-dispersion resin which 
the color dyed distributed in the aquosity medium is obtained by adding the base which 
may neutralize the acid radical of said synthetic resin to this coloring mill base, 
carrying out stirring mixing, dropping the aquosity medium which contains water under 
stirring further, mixing, and performing phase inversion emulsification. Under the 
present circumstances, the addition of the base as anti-alkali makes the range the 
amount which neutralizes more than 60 mol % of an acid radical. When loose 
condensation of capsules is produced by the achromatic color pigment and color to be 
used, additional mixing of water or the water solution is carried out after capsulation, 
and it distributes again. Vacuum distillation is performed, the organic solvent 
furthermore used for the dissolution of synthetic resin is removed, and the ink 
constituent for ink jet record is obtained. 
[0037] 

[Example] Next, an example and the example of a comparison are given and this 
invention is explained still more concretely. In addition, the "section" in the following 
examples expresses the "weight section." 
[0038] (Example 1) 

Carbon black 20 section styrene acrylic acid resin The 20 sections (styrene / 2- 
ethylhexyl acrylate / acrylic-acid =77/10/13; acid number 100, molecular weight 
40,000) 

Oily phthalocyanine dye 2 section methyl ethyl ketone The compound of the 49 
sections is milled with a paint shaker for 4 hours using a glass bead with a diameter of 
0.2mm, and it is a methyl ethyl ketone. 40 section isopropyl alcohol The 40 sections 
were added, contents were taken out and the mill base solution 171 section was 
obtained. 

[0039] Adding and stirring the triethanolamine 5.3 section (about 100% of neutralization 
indices of resin) in said mill base 171 section, the mixed liquor of the glycerol 50 
section and the ion-exchange-water 1 20 section was dropped at the rate of 5ml/m, 
and the coloring microcapsule constituent was obtained. Distributed processing was 
again performed for the obtained coloring microcapsule constituent by the pressure of 
1500kg/cm2 using the collision type distribution equipment nano mizer (nano mizer 
incorporated company make). After the mixed liquor of the glycerol 80 section and the 
ion-exchange-water 300 section was dropped at the obtained processing liquid at the 
rate of 5ml/m, a methyl ethyl ketone and isopropyl alcohol were distilled off using the 
rotary evaporator, and the last coloring microcapsule water distribution object was 
obtained. 
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[0040] It filtered using 1.5-micrometer filter and this water distribution object was 
used as the microcapsule ink for ink jet record. There is also no aggregate, stable 
distribution was shown over the long period of time, printing using an ink jet printer 
was stable, the microcapsule in the obtained ink has the mean particle diameter of 0.1 
micrometers, and it was [ the obtained printed matter has the color tone of does 
not have a blot, either and ] excellent in waterproof lightfastness. 
[0041] (Example 1 of a comparison) The microcapsule ink for ink jet record was 
similarly obtained by the combination excluding oily phthalocyanine dye from the mill 
base of an example 1. The obtained printed matter wore brown a little, and was not 
able to say it as a good color tone. 
[0042] (Example 2) 

Colloidal silica 2 section styrene acrylic acid resin The 40 sections (styrene / 2- 
ethylhexyl acrylate / acrylic-acid / methacrylic acid =72/5/10/13; acid number 155, 
molecular weight 45,000) 

Oily Magenta color 4 section methyl ethyl ketone 50 section glass bead The compound 
of the 150 sections is milled with a paint shaker for 4 hours, and it is a methyl ethyl 
ketone. 40 section isopropyl alcohol The 40 sections were added, contents were taken 
out and the mill base solution 176 section was obtained. 
[0043] Adding and stirring the triethanolamine 16.5 section (about 100% of 
neutralization indices of resin) in said mill base 176 section, the mixed liquor of the 
glycerol 65 section and the ion-exchange-water 210 section was dropped at the rate 
of 5ml/m, and the coloring microcapsule constituent was obtained. 
[0044] Distributed processing was again performed for the obtained coloring 
microcapsule liquid which was obtained by the pressure of 1500kg/cm2 using the 
collision type distribution equipment nano mizer (nano mizer incorporated company 
make). After the mixed liquor of the glycerol 75 section and the ion-exchange-water 
210 section was dropped at the obtained processing liquid at the rate of 5ml/m, a 
methyl ethyl ketone and isopropyl alcohol were distilled off using the rotary evaporator, 
and the last coloring microcapsule water distribution object was obtained. 
[0045] It filtered using 1.5m filter and this water distribution object was used as the 
microcapsule ink constituent for ink jet record. There is also no aggregate, stable 
distribution was shown over the long period of time, printing using an ink jet printer 
was stable, the microcapsule in the obtained ink has the mean particle diameter of 
0.086 micrometers, and it was [ the obtained printed matter has the color tone of a 
bright Magenta color, does not have a blot, either, and ] excellent in waterproof 
lightfastness. 

[0046] (Example 2 of a comparison) 

Styrene acrylic acid resin The 40 sections (styrene / 2-ethylhexyl acrylate / acrylic- 
acid / methacrylic acid =72/5/10/13; acid number 155, molecular weight 45,000) 
Oily Magenta color 4 section methyl ethyl ketone 90 section isopropyl alcohol The 
compound excluding colloidal silica from combination of the example 2 of the 40 
sections was dissolved with the agitator, and the mill base solution 174 section was 
obtained. 

[0047] Adding and stirring the triethanolamine 16.5 section (about 100% of 
neutralization indices of resin) in said mill base 174 section, the mixed liquor of the 
glycerol 65 section and the ion-exchange-water 210 section was dropped at the rate 
of 5ml/m, and the coloring resin emulsification object was obtained. 
[0048] Distributed processing was again performed for the obtained coloring resin 
emulsification object which was obtained by the pressure of 15Q0kg/cm2 using the 
collision type distribution equipment nano mizer (nano mizer incorporated company 
make). After the mixed liquor of the glycerol 75 section and the ion-exchange-water 
210 section was dropped at the obtained processing liquid at the rate of 5ml/m, a 
methyl ethyl ketone and isopropyl alcohol were distilled off using the rotary evaporator, 



8/8 



and the last coloring resin emulsification object was obtained. Filtration could not do 
5m filter, either and, as for this coloring resin emulsification object, the microcapsule 
ink constituent for ink jet record was not obtained. Although the coloring resin 
emulsification object had the mean particle diameter of 0.22 micrometers, about 2% of 
big and rough particles 1 micrometers or more existed. 

[0049] (Example 3) The microcapsule ink constituent for ink jet record was prepared 
by the same approach as an example 2 except using the triethanolamine of the amount 
which replaces with the styrene acrylic resin of an example 2, and is further equivalent 
to 100% of neutralization indices of the resin concerned using styrene acrylic acid resin 
(styrene / acrylic-acid / methacrylic acid =65/10/25; acid number 221, molecular 
weight 45,000). There is also no aggregate, stable distribution was shown over the long 
period of time, printing using an ink jet printer was stable, the microcapsule in the 
obtained ink has the mean particle diameter of 0.060 micrometers, and it was [ the 
obtained printed matter has the color tone of a bright Magenta color, does not have a 
blot, either, and ] excellent in waterproof lightfastness. 
[0050] 

[Effect of the Invention] The microcapsule ink constituent for ink jet record of this 
invention which the coloring resin particle which connoted the achromatic color 
pigment by the self-water-dispersion resin which the color dyed distributed in the 
aquosity medium (C) has the outstanding color enhancement and lightfastness, and 
enables stable distribution over a long period of time. 
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(54) STE REO LITH O G RAPHIC RESIN AND STEREOLITHOGRAPHIC RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a resin which gives a three-dimensional 
molding excellent in mechanical properties, thermal properties, 
dimensional accuracy, etc., by mixing an unsaturated urethane 
having a specific composition with at least one vinyl monomer in 
a given weight ratio. 

CONSTITUTION: An unsaturated urethane represented by 
formula I (wherein X is the residue formed from a diisocyanate 
by removing the isocyanate groups; A1 and A2 each is a group 
represented by formula II or III; R1, R2 f and R3 each is H or CH3; 
Y1 is the residue formed from a dihydric alcohol by removing the 
hydroxyl groups; and Y1 is the residue formed from a trihydric 
alcohol by removing the hydroxyl groups) is mixed with at least 
one vinyl monomer comprising either (meth)acrylic morpholide or 
a mixture thereof with a diol di(meth)acrylate (e.g. neopetyl 
glycol diacrylate), in a weight ratio of 100/15 to 100/150. Thus, 
the objective resin is obtained. 



lit 



1/1 



CLAIMS 



[Claim(s)] 

[Claim 1] from the partial saturation urethane shown by the following formula 1, and 
the following vinyl monomer — changing — this partial saturation urethane/ — this — 
vinyl monomer =100 / 25 - 100/150 (weight ratio) — comparatively — since — the 
resin for optical solid molding characterized by changing. 

[Formula 1] 

A 1 X A 2 

(Residue A1 and A2 excluding [ on the formula 1 and ] X:diisocyanate to the 
isocyanate radical: Radical shown by a following formula 2 or a following formula 3) 

[Formula 2] 

R l O O 
I II II 

C H * = C- CO-Y 1 -OCNH- 

[Formula 3] 

R 2 0 
I il 




(Residue Y2 excluding [ on the formula 2 and the formula 3 and ] the hydroxy! group 
from R1, R2, R3;H, or CH3Y1; dihydric alcohol; residue excluding the hydroxyl group 
from trihydric alcohol) 

Vinyl monomer: (meta) Mixture of acrylic-acid mol HORIDO or (meta) acrylic-acid mol 
HORIDO, and JIORUJI (meta) acrylate [claim 2] Resin for optical solid molding 
according to claim 1 whose partial saturation urethane shown by the formula 1 is what 
has the both sides of an acryloyl radical and a methacryloyl radical in a molecule. 
[Claim 3] Resin for optical solid molding according to claim 1 or 2 which is that in 
which a vinyl monomer contains acrylic-acid (meta) mol HORIDO 50% of the weight or 
more. 

[Claim 4] Resin for optical solid molding according to claim 1, 2, or 3 whose JIORUJI 
(meta) acrylate is one sort chosen from the di(meth)acrylate of the alkane diol of 
carbon numbers 2-6, the di(meth)acrylate of the diols which have the alicyclic 
hydrocarbon radical of carbon numbers 6-1 2, the di(meth)acrylate of the ester diol 
obtained in response to the alkane diol of carbon numbers 2-6 in the hydroxy acid of 
carbon numbers 4-6, and the di(meth)acrylate of the alkoxyHzed bisphenols of the 
carbon numbers 2-3 of an alkoxyl group, or two sorts or more. 

[Claim 5] The resin constituent for optical solid molding which contains one sort of the 
filler chosen from per resin 100 weight section for optical solid molding according to 
claim 1, 2, 3, or 4, a solid-state particle with a mean particle diameter of 0.1-50 
micrometers, and the inorganic fiber whisker of 1-70 micrometers of mean fiber length, 
or two sorts or more at a rate of the 50 - 400 weight section. 

[Claim 6] The resin constituent for optical solid molding according to claim 5 which is 
that to which a filler changes from the rate of the inorganic fiber whisker 10 - the 100 
weight sections, and the inorganic solid-state particle 50 - the 300 weight sections. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resin for optical solid molding, and 
the resin constituent for optical solid molding. Although NC cutting method is carried 
out to manufacture of various kinds of models, such as a model for mold manufacture, 
a model for copying, and a model for die-sinking electric discharge machining, and a 
fixed form object in recent years, the optical solid molding method which irradiates an 
energy line at the resin for optical solid molding which has photopolymerization nature 
in these manufactures, or its constituent, and carries out hardening shaping of the 
predetermined solid molding object attracts attention. This invention relates to the 
resin for optical solid molding applied to the above optical solid molding methods 
especially the resin for optical solid molding containing partial saturation urethane, and 
its constituent. 
[0002] 

[Description of the Prior Art] The example which contains the partial saturation 
urethane obtained from 1 polyurethane diisocyanate and hydroxyalkyl acrylate as resin 
for optical solid molding which contains partial saturation urethane conventionally 
(JP,2-145616,A), 2) The example containing the partial saturation urethane obtained 
from polyurethane diisocyanate and TORIORUJI (meta) acrylate (JP,1 -20491 5,A, 
JP,63-35550,A), 3) The example containing the partial saturation urethane obtained 
from polyurethane diisocyanate and tetra-all thoria KURIRETO (JP,61-276863,A), 4) 
The example containing the partial saturation urethane obtained from poly 
URETANTORI - hexa isocyanate and TORIORUJI (meta) acrylate (JP,63-35550,A), 5) 
The example containing the partial saturation urethane obtained from trHsocyanate, 
diol monochrome (meta) acrylate, or TORIORUJI (meta) acrylate (JP,63-1 12551, A), 6) 
There is an example (JP,63-20203,B) containing the partial saturation urethane 
obtained from diisocyanate and triol JIMETA acrylate. 

[0003] However, the conventional above resin for optical solid molding and its above 
conventional constituent have the fault that configuration precision is bad, bad 
[ mechanical physical properties ] also in the physical properties of the solid molding 
object obtained. As a cause which worsens configuration precision of the solid molding 
object obtained The volume change in the process which the resin for optical solid 
molding or its constituent hardens, There are the heterogeneity of the ingredient in 
these resin or a constituent, a configuration of the solid molding object made into the 
purpose, etc. If uneven distortion stress occurs [ these ] inside a solid molding object 
conjointly and such distortion stress concentrates in the particular part and the 
specific direction of a solid molding object, deformation of curvature, torsion, crushing, 
etc. will be produced and structure destruction of a crack, exfoliation, etc. will be 
produced. Moreover, the solid molding object with which such distortion stress was 
inherent has a potentially unstable configuration, and it is easy to produce deformation 
with time and structure destruction by use accompanied by temperature conditions or 
a load etc. In the solid molding object generally obtained from the resin for optical solid 
molding, or its constituent, what has **** ductility low glass transition temperature 
and an elastic modulus and high tends to cause deformation, and what has **** 
ductility high glass transition temperature and low tends to produce structure 
destruction. 

[0004] From the former, the physical properties of the solid molding object obtained 
and to improve especially thermal physical properties are tried. There is an example 
(JP,6-1 99962,A) which makes the both sides of an acrylate radical and a methacrylate 
radical contain as a polymerization nature machine for the purpose which enlarges 
crosslinking density of 1 solid molding object in addition to the example and the 2 
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above 1 which make high ethylene nature double bond concentration in the resin for 
optical solid molding in this. However, in these conventional examples, the volumetric 
shrinkage accompanying photo-curing is puffed up rather, and the configuration 
precision of the solid molding object obtained gets still worse. Moreover, in these 
conventional examples, the mechanical physical properties, especially **** ductility of 
the solid molding object obtained are low, and the toughness value shown by the 
product of tensile strength and **** ductility as a result is remarkably inferior as 
compared with the toughness value of the solid molding object obtained from the 
thermoplastics regularly used as a plastics molding material, for example, ABS plastics, 
and it can be used only for the application to which the solid molding object which is 
obtained for the reason was restricted. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention 
tends to solve is the point also about in the physical properties of the solid molding 
object obtained that mechanical physical properties are bad and that configuration 
precision is bad, in the conventional resin for optical solid molding, and its constituent. 
[0006] 

[Means for Solving the Problem] A deer is carried out and this invention persons 
observe partial saturation urethane with high double bond concentration about the 
resin for optical solid molding containing partial saturation urethane, and its 
constituent. The chemical structure of this partial saturation urethane and the vinyl 
monomer used together, The result of having studied the relation between the 
configuration precision of the solid molding object obtained, thermal physical 
properties, and mechanical physical properties, Using the partial saturation urethane of 
the specific high structure of double bond concentration and the specific vinyl 
monomer containing acrylic-acid (meta) mol HORIDO at a predetermined rate, 
respectively found out the surely suitable thing. 

[0007] namely, — from the partial saturation urethane this invention is indicated to be 
by the following formula 1, and the following vinyl monomer — changing — this partial 
saturation urethane/ — this — vinyl monomer =100 / 25 - 100/150 (weight ratio) — 
comparatively — since — the resin for optical solid molding characterized by changing 
and its constituent are started. 
[0008] 
[Formula 1] 
A 1 X A 2 

[0009] (Residue A1 and A2 excluding [ on the formula 1 and ] X:diisocyanate to the 
isocyanate radical: Radical shown by a following formula 2 or a following formula 3) 
[0010] 
[Formula 2] 

R 1 O 0 
I II II 
C H * = C - C 0 - Y 1 -OCMH- 

[0011] 
[Formula 3] 

R 2 0 
I II 
C H 2 - C - C 0. 

O 
I! 

Y 3 -OCNH- 



C H 
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[0012] (Residue Y2 excluding [ on the formula 2 and the formula 3 and ] the hydroxyl 
group from R1, R2, R3;H, or CH3Y1; dihydric alcohol; residue excluding the hydroxyl 
group from trihydric alcohol) 

[0013] Vinyl monomer: (meta) Mixture of acrylic-acid mol HORIDO or (meta) acrylic- 
acid mol HORIDO, and JIORUJI (meta) acrylate [0014] the partial saturation urethane 
shown by the formula 1 — monochrome (meta) acrylate / diisocyanate [ of 1 dihydric 
alcohol ] = — 2/1 (mole ratio) of reactants, the reactant of di(meth)acrylate / 
diisocyanate 1/1/1 (mole ratio) of the monochrome (meta) acrylate / trihydric alcohol 
of 2 dihydric alcohol, and the reactant of di(meth)acrylate / diisocyanate =2 / 1 (mole 
ratio) of 3 trihydric alcohol are included. 

[0015] In this invention, the monochrome (meta) acrylate of dihydric alcohol means the 
monoacrylate or mono-methacrylate of dihydric alcohol. Moreover, the di(meth) 
acrylate of trihydric alcohol means the diacrylate, dimethacrylate, or monoacrylate 
mono-methacrylate of trihydric alcohol. 

[0016] As monochrome (meta) acrylate of dihydric alcohol, the monochrome (meta) 
acrylate of the dihydric alcohol of carbon numbers 2-6, such as 2-hydroxyethyl (meta) 
acrylate, hydroxypropyl (meta) acrylate, and 1,6-hexanediol monochrome (meta) 
acrylate, is mentioned. 

[0017] As di(meth)acrylate of trihydric alcohol, they are a glycerol, trimethylol propane, 
and 5-methyl. - Although the di(meth)acrylate of trihydric alcohol, such as 1, 2, 4- 
heptane triol, 1 and 2, and 6-hexane triot, is mentioned, glycerin diacrylate, glycerol 
dimethacrylate, and glycerol monoacrylate mono-methacrylate can use it 
advantageously then among these. 

[0018] As monochrome (meta) acrylate of dihydric alcohol and di(meth)acrylate of 
trihydric alcohol which were illustrated above, and diisocyanate made to react 1) 
Aromatic series diisocyanate, such as various kinds of tolylene diisocyanate and 
methylenebis - (4-phenyl isocyanate), 2) Aliphatic series diisocyanate or alicycle group 
diisocyanate, such as hexamethylene di-isocyanate and methylenebis (4-cyclohexyl 
isocyanate), 3) Aliphatic series and alicycle group diisocyanate, such as a 4-isocyanato 
methyl-Hsocyanato-1-methyl-cyclohexane, 5-isocyanato methyl-1-isocyanato -1, 
and a 1-dimethyl-5-methyl-cyclohexane (isophorone diisocyanate), are mentioned. 
[0019] In the partial saturation urethane shown by the formula 1, when using the di 
(meth)acrylate of two sorts of trihydric alcohol which is different when using the 
monochrome (meta) acrylate of two sorts of different dihydric alcohol, and when using 
the monochrome (meta) acrylate of dihydric alcohol, and the di(meth)acrylate of 
trihydric alcohol, each partial saturation urethane obtained turns into unsymmetrical 
form partial saturation urethane. As diisocyanate used for compounding this 
unsymmetrical form partial saturation urethane What has an isocyanate radical which 
is influenced of the substituent of steric hindrance nature, and an isocyanate radical 
which is not influenced [ the ], Or the thing which has the isocyanate radical combined 
with the isocyanate radical combined with the aliphatic hydrocarbon radical, and the 
aromatic hydrocarbon radical, It is desirable to use mutually the diisocyanate which 
has the isocyanate radical from which a reactant radical differs. As this diisocyanate 2, 
4-tolylene diisocyanate, isophorone diisocyanate, a 4-isocyanato methyl-1- 
isocyanato-1-methyl-cyclohexane, etc. are mentioned. 

[0020] Although especially this invention does not restrict the synthetic approach of 
partial saturation urethane and can apply a well-known approach, for example, an 
approach which is indicated by JP,4-53809,A, to the composition In composition of 
unsymmetrical form partial saturation urethane Make one mol of diisocyanate which 
has the isocyanate radical on which the above mentioned reactivity differs from the 
monochrome (meta) acrylate of dihydric alcohol, or one mol of di(meth)acrylate of 
trihydric alcohol beforehand react, and it considers as partial saturation urethane 
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mono-isocyanate. Subsequently, the approach to which the monochrome (meta) 
acrylate of different dihydric alcohol from the above or the di(meth)acrylate of 
trihydric alcohol is made to react is desirable. 

[0021] According to this invention, in the partial saturation urethane shown by the 
formula 1, what has 3 or four polymerization nature machines in a molecule is 
desirable, and what has the both sides of an acryloyl radical and a methacryloyl radical 
as a polymerization nature machine is still more desirable. In this case, although 
especially the rate of the acryloyl radical as a polymerization nature machine and 
methacryloyl radical which are contained in a molecule is not restricted, it is desirable 
to consider as the ratio of an acryloyl radical / methacryloyl radical =2/1, when the 
number of polymerization nature machines is three, and to consider as the ratio of an 
acryloyl radical / methacryloyl radical =2/2-3/1, when the number of polymerization 
nature machines is four. 

[0022] The resin for optical solid molding of this invention consists of the partial 
saturation urethane and the vinyl monomer which are shown by the formula 1, and this 
vinyl monomer consists of the independent system of acrylic-acid (meta) mol HORIDO, 
or (meta) the mixed stock of acrylic-acid mol HORIDO and JIORUJI (meta) acrylate. 
[0023] (Meta) As acrylic-acid mol HORIDO, although acrylic-acid mol HORIDO and 
methacrylic-acid mol HORIDO are mentioned, acrylic-acid mol HORIDO is desirable. 
[0024] (Meta) As JIORUJI (meta) acrylate in the case of mixing with acrylic-acid mol 
HORIDO and using 1) Ethylene glycol, propylene glycol, 1,4-butanediol, Diacrylate or 
dimethacrylate of alkane diol of carbon numbers 2-6, such as neopentyl glycol and 1,6- 
hexanediol, 2) Cyclohexane dimethanol, cyclohexene dimethanol, JISHIKURO pentyl 
dimethanol, etc., Diacrylate or dimethacrylate of the diols which have the alicyclic 
hydrocarbon radical of carbon numbers 6-12, 3) Make the aliphatic series lactone or 
aliphatic series hydroxy acid of carbon numbers 4~6 react to the above mentioned 
alkane diol and diols, and are obtained. Diacn/late or dimethacrylate of a 1,6-hexanediol 
hydronalium KISHIKA plate, Diacrylate or dimethacrylate of the neopentyl glycol 
hydroxy pivalate etc., Diacrylate or dimethacrylate of ester diol, (Pori) 4) 2 and 2- 
screw (hydroxy ethoxy phenyl) propane, 2, and 2-screw (hydroxy diethoxy phenyl) 
propane, Diacrylate or dimethacrylate of alkoxy ** bisphenols of an alkoxyl group, such 
as screw (hydroxy propoxy phenyl) methane and screw (hydroxy dipropoxy phenyl) 
methane, etc. is mentioned. [ of carbon numbers 2-3 ] 

[0025] In this invention, when using the mixed stock of acrylic-acid mol HORIDO and 
JIORUJI (meta) acrylate as a vinyl monomer (meta), as for acrylic-acid (meta) mol 
HORIDO, it is desirable to make it contain at 50% of the weight or more of a rate in a 
vinyl monomer, and it is still more desirable to make it contain at 60% of the weight or 
more of a rate. 

[0026] the resin for optical solid molding of this invention — setting — the rate of 
partial saturation urethane and a vinyl monomer — this partial saturation urethane/ 
this — it is vinyl monomer =100 / 25 - 100/150 (weight ratio), and is 100 / 40 - 
100/100 (weight ratio) preferably. 

[0027] The resin constituent for optical solid molding of this invention makes resin for 
optical solid molding which was explained above contain one sort of the filler chosen 
from a solid-state particle with a mean particle diameter of 0.1-50 micrometers and 
the inorganic fiber whisker of 1-70 micrometers of mean fiber length, or two sorts or 
more. When using an inorganic fiber whisker as a filler, a thing 10 micrometers or more 
has [ the diameter of fiber ] mean fiber length desirable [ when using a solid-state 
particle as a filler, a thing 3 micrometers or more has desirable mean particle diameter, 
and ] at 0.3-1 micrometer. As this filler, inorganic fiber whiskers, such as organic solid- 
state particles, such as inorganic solid-state particles, such as one silica, an alumina, 
clay, a calcium carbonate, and a glass bead, 2 bridge-formation polystyrene, 
polymethylmethacrylate, and the poly methyl siloxane, 3 potassium titanate fibers, 
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magnesium sulfate fiber, boric-acid magnesium fiber, boric-acid aluminum fiber, and a 
carbon fiber, are mentioned, the case where these fillers are made to contain — per 
[ said / which was carried out ] resin 100 weight section for optical solid molding — a 
filler — the 50 - 400 weight section — comparatively — becoming — making . 
Although these fillers can use one sort or two sorts or more, it is desirable to use the 
both sides of an inorganic solid-state particle and an inorganic fiber whisker as a filler, 
and it is still more desirable to use the 50 - 300 weight section and an inorganic fiber 
whisker for an inorganic solid-state particle at a rate of the 10 - 100 weight section in 
this case. 

[0028] When presenting optical solid molding with the resin for optical solid molding of 
this invention, and its constituent, these are made to contain a photopolymerization 
initiator beforehand. Although this invention does not restrict especially the class of 
photopolymerization initiator to be used, as this photopolymerization initiator, 
polynuclear aromatic compounds, such as sulfur compounds, such as carbonyl 
compounds, such as one benzoin, alpha-methyl benzoin, anthraquinone, KURORU 
anthraquinone, and an acetophenone, 2 diphenyl sulfide, diphenyl disulfide, and 
dithiocarbamate, a 3alpha-KURORU methylnaphthalene, and an anthracene, etc. are 
mentioned. It is made for the content of the photopolymerization initiator in the resin 
for optical solid molding and its constituent to usually serve as 0.1 - 10 weight section, 
and is made to serve as 1 - 5 weight section preferably per resin 100 weight section 
for optical solid molding. With a photopolymerization initiator, photosensitizers, such as 
n butylamine, triethanolamine, N, and N-dimethylamino benzenesulfonic acid diaryl 
amide, N, and N-dimethylaminoethyl methacrylate, can be used. 

[0029] This invention does not restrict especially the optical solid molding method that 
applies the resin for optical solid molding of this invention, or its constituent. Various 
kinds of approaches are learned as this optical solid molding method (JP,56-144478,A, 
JP,60-247515,A, JP,1 -20491 5,A, JP,3-41 126,A, etc.). To this for example The 
hardening layer of the resin for optical solid molding or its constituent is made to form 
first, and next, the resin for optical solid molding or its constituent is newly supplied on 
this hardening layer, it carries out by repeating actuation of making the hardening layer 
form, and there is a method of making a desired solid molding object form. Postcure of 
this solid molding object can also be carried out further if needed. As an energy line 
used for hardening, although a visible ray, ultraviolet rays, an electron ray, etc. are 
mentioned, ultraviolet rays are desirable. 

[0030] Although an example and the example of a comparison are given and the 

configuration and effectiveness of this invention are hereafter made more concrete, it 

is not that this invention is limited to this example. In addition, in the following 

examples and examples of a comparison, unless it uses in another semantics 

especially, the section means the weight section and % means weight %. 

[0031] 

[Example] 

Test partition 1 (preparation of the resin for optical solid molding) 
- According to the synthesis method indicated by examples 1-8 and the example 1 of 
a comparison - 5 JP,4-53809,A, partial saturation urethane A-1 (thing to which 
glycerol monoacrylate mono-methacrylate, hydroxyethyl acrylate, and 2 and 4-tolylene 
diisocyanate were made to react by the mole ratio of 1/1/1) was compounded. The 
mixed dissolution of the 67 sections was carried out [ compound partial saturation 
urethane A-1 ] for the 100 sections and acrylic-acid mol HORIDO at the room 
temperature, and the resin for optical solid molding of an example 1 was prepared. The 
resin for optical solid molding of examples 2-8 and the examples 1-5 of a comparison 
was prepared like the example 1. These presentations were collectively shown in Table 
1. 

[0032] 
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[Table 1] 
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[0033] In Table 1 A-1 : Glycerol monoacrylate mono-methacrylate / hydroxyethyl 
acrylate / 2, the reactant A-2:glycerin diacrylate / hydroxyethyl methacrylate / 2 of 
4-tolylene diisocyanate =1/1/1 (mole ratio), 4-tolylene diisocyanate =1/1/1 Reactant 
A-of (mole ratio) 3 : Reactant B-1:acrylic-acid mol HORIDO B-2 of hydroxyethyl 
methacrylate / hydroxyethyl acrylate / isophorone diisocyanate =1/1/1 (mole ratio) : 
Methacrylic-acid mol HORIDO C-1:neopentyl-glycol-diacrylate C-2 : JISHIKURO 
pentyl dimethylene diacrylate C-3: Neopentyl glycol hydroxy pivalate diacrylate [0034] 
Test partition 2 (production and its evaluation of a solid molding object) 
1) The optical solid molding equipment which main-consisted of a three-dimensions 
NC table equipped with the production container of a solid molding object and a helium 
cadmium laser light (output [ of 25mW ], wavelength of 3250A) control system was 
used. What dissolved the 1 -hydroxy cyclohexyl phenyl ketone 3 section in the above- 
mentioned container as a photopolymerization catalyst per [ which was prepared in the 
test partition 1 ] resin 100 section for optical solid molding It is filled up with (this is 
only hereafter called mixed liquor), and this mixed liquor is supplied to a horizontal 
plane (X-Y-axis flat surface) by the thickness of 0.10mm from this container. The 
helium cadmium laser light which converged from the perpendicular direction (Z shaft 
orientations) to the front face (X-Y-axis flat surface) was scanned, and the resin for 
optical solid molding was stiffened. Next, mixed liquor was newly supplied by the 
thickness of 0.10mm on this hardened material, and it was made to harden similarly. 
Hereafter, similarly, the laminating of a total of 200 layers was carried out, and the 
design value molded the stereo of the diameter of 200.00mm at the bottom, and a 
cone configuration with a height of 20.00mm. After washing the obtained molding 
object by isopropyl alcohol, it irradiated for 30 minutes with the ultraviolet ray lamp of 
3Kw, the post cure was performed, and the solid molding object was obtained. 
[0035] 2) It is JIS like the measurement 1 of mechanical physical properties. After 
carrying out the Mitsuzo form of the bumb bell shape with a thickness of 3mm set to 
K7113 and washing the molding object by isopropyl alcohol, it heated at 98 degrees C 
for 2 hours, the post cure was performed, and the test piece was produced. A test 
piece produces the three same things and is JIS. According to K71 13, it is 
5mm/second in speed of testing, and tensile strength, a modulus of elasticity in 
tension, and **** ductility were measured. Moreover, the toughness value (Tf) shown 
with tensile strength x **** ductility was computed. The result was shown in Table 2 
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as the average of three test pieces. 

[0036] 3) The test piece of a 55mmx10mmx2mm monotonous form as well as the test 
piece of the measurement 2 of thermal physical properties was produced. Dynamic 
viscoelasticity was measured about this test piece, and it asked for the glass transition 
temperature (Tg) shown by Tandelta. The result was shown in Table 2. 
[0037] 4) About the solid molding object obtained by the measurement 1 of a 
configuration, perpendicular projection of the two-dimensional graphic form a was 
carried out at X-Y-axis flat surface, and level projection of the two-dimensional 
graphic form b was carried out to 50 arbitrary flat surfaces perpendicular to X-Y-axis 
flat surface, and measurement shown below about such projection drawing was 
performed. The result was shown in Table 3. In addition, the two-dimensional graphic 
form a acquired here is circular, and the two-dimensional graphic form b is a triangle. 
Two-dimensional graphic form a: 50 straight lines of the arbitration passing through the 
center of gravity of projection drawing were pulled, the distance for two points which 
crosses the profile of this projection drawing was measured, and the average, 
maximum, the minimum value, and standard deviation were computed about such 
measured value. 

The area of the projection drawing of b:50 two-dimensional graphic forms was 
measured, and the average, maximum, the minimum value, and standard deviation were 
computed about such measured value. 
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[0040] It sets to Table 2 and 3, and they are example of comparison 6:ABS plastics 
(diamond pet HF-5 by the Mitsubishi rayon company). 

In addition, injection molding of the test piece for mechanical physical-properties 
measurement of the example 6 of a comparison and the test piece for thermal 
physical-properties measurement was carried out with the cylinder temperature of 200 
degrees C, and the mold temperature of 60 degrees C. The dimension and 
configuration of an injection-molding object are the same as said 2 and 3 respectively. 
[0041] Test partition 3 (preparation of the resin constituent for optical solid molding) 
- The resin 100 section for optical solid molding of examples 9-12 and the example 7 
of a comparison, and the example 1 prepared in 8 test partitions 1, the 
photopolymerization initiator 3 section, the inorganic solid-state particle 200 section, 
and the inorganic fiber whisker 50 section were supplied to the mixing chamber 
equipped with the biaxial stirrer, and churning mixing was fully carried out until it 
became uniform. The churning mixture was filtered through 50-micrometer filter, and 
the resin constituent for optical solid molding of an example 9 was prepared. The resin 
constituent for optical solid molding of examples 10-12 and the examples 7 and 8 of a 
comparison was prepared like the example 9. These presentations were collectively 
shown in Table 4. 

[0042] Test partition 4 (production and its evaluation of a solid molding object) 
1) The design value molded the stereo of the diameter of 200.00mm at the bottom, and 
a cone configuration with a height of 20.00mm like production of the solid molding 
object of the test partition 2 using the resin constituent for optical solid molding 
prepared in the production test partition 3 of a solid molding object. After washing the 
obtained molding object by isopropyl alcohol, it heated at 98 degrees C for 2 hours, the 
post cure was performed, and the solid molding object was obtained. 
[0043] 2) Measurement of mechanical physical properties, thermal physical properties, 
and a configuration was performed about the solid molding object produced by the test 
piece produced independently and 1 like the measurement test partition 2 of 
mechanical physical properties, thermal physical properties, and a configuration. The 
result was shown in Table 5 and 6. 
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Table 4 
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[0045] It sets to Table 4 and is the boric-acid aluminum whisker (Shikoku formation 
shrine Alvo REXX YS- 4) of 20 micrometers of D-1:pitch-diameter [ of 0.8 
micrometers ] x mean fiber length. 

E-1: The glass bead of 30 micrometers of mean diameters (GB-730C made from 
Toshiba BARODINI) 

E-2: An aluminum hydroxide with a mean particle diameter of 8 micrometers (B-103 by 

Nippon Light Metal Co., Ltd.) 

F-1: 1 -hydroxy cyclohexyl phenyl ketone [0046] 
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[Table 6] 
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[0048] [0049] the crack was accepted to be to the front face of the example 7 of a 
comparison, and a 8:solid molding object in Table 5 and 6 

[Effect of the Invention] There is already effectiveness that the solid molding object 
which was excellent in mechanical physical properties and thermal physical properties, 
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and was excellent in configuration precision can be obtained in this invention explained 
above so that clearly. 
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(54) WATER-BASE DISPERSED INK FOR BUBBLE-JET RECORDING AND INK-JET 
RECORDING AND APPARATUS USING THE INK 

(57)Abstract: 

PURPOSE: To obtain the subject ink containing water, a 
water-soluble organic solvent composed of a compound 
having a specific structure and a pigment dispersion 
dispersed by using a specific dispersing agent, having 
excellent storage stability and enabling stable ejection 
through a nozzle. 

CONSTITUTION: This water-base dispersed ink contains 

at least (A) water, (B) a water-soluble organic solvent * ^ s \ 

composed of a compound of the formula (R is H, CH3, R jS>" 0 "i ra ai * °7^\ Clh f 1 °7^ H 

CH2CH3 or CI; (n) is an integer of 4-20) and (C) a 11 CH, 

dispersion of a pigment or a disperse dye produced by 

dispersing a pigment or a disperse dye with a polymeric 

dispersing agent having an anionic dissociation group. 

The addition amount of the component B is 1-30wt.%, 

preferably 3-20wt.% based on the ink. The polymeric 

dispersing agent preferably has a weight- average 

molecular weight of 3,000-1,5000 and the weight ratio of 

(coloring material) : (dispersing agent) is 10:3 to 10:0.5 

for the pigment and 1:3 to 20:1 for the disperse dye. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]In drainage system distribution ink containing a pigment dispersion object or a disperse 
dye dispersing element which carried out the distributed processing of water, a water soluble 
organic solvent, paints, or the disperse dye using a dispersing agent at least, Bubble jet water- 
system distribution ink which said dispersing agent is a polymers dispersing agent which has an 
anionic dissociable group, and is characterized by said water soluble organic solvent consisting of 
a compound shown by following general formula (I). 
[Formula 1] 



the integer of 0-2. 

[Claim 2]An ink jet recording method applying said ink according to claim 1 as said ink in an ink 
jet recording method which records by making an ink droplet formed with an inkjet method 
adhere to a recorded material. 

[Claim 3]The inkjet recording method according to claim 2 in which said inkjet method is a 
method which makes thermal energy act on ink. 

[Claim 4]The inkjet recording method according to claim 2 which breathes out and records ink 
from a recording head using film boiling of a thin film heater as a source of regurgitation energy 
generation. 

[Claim 5]An ink cartridge applying said ink according to claim 1 as said ink in an ink cartridge 
which has the ink seat part which accommodated ink. 

[Claim 6] A recording unit applying said ink according to claim 1 as said ink in a recording unit 
which has both the head sections for making into an ink droplet an ink seat part which 
accommodated ink, and said ink, and carrying out the regurgitation. 

[Claim 7]The recording unit according to claim 6 which makes thermal energy act on said ink, 
and performs ink discharge in said head section. 

[Claim 8]An ink-jet recording device having said ink cartridge according to any one of claims 5 to 
7 or a recording unit in an ink-jet recording device which records by making an ink droplet 
formed with an inkjet method adhere to a recorded material. 

[Translation done.] 
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* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the ink jet recording method and recorder using 
the bubble jet water-system distribution ink and this which used paints or a disperse dye. It 
excels in the discharging performance in the ink-jet recording device of Bubble Jet in more 
detail, The record paper which has the absorptivity of drainage system ink, i.e., inkjet printing 
paper, What is called regular papers, such as paper of fine quality, a copy paper, a letter paper, a 
hot printing paper, and business form paper for wire dot printers, And the recording medium and 
concrete target having the absorptivity of drainage system ink are received at inkjet printing 
paper, a film, cloth, the metal by which ground treatment was carried out, a plastic, etc., Color 
grace is high and is related with the inkjet recording method and recorder using the ink-jet- 
recording ink and this which give the recorded image excellent in robustness. 
[0002] 

[Description of the Prior Art] In recent years, aqueous pigment dispersion has come to be used 
for pens and pencils as ink. It is because the purpose is best material system that gives 
robustness, such as a water resisting property and lightfastness. As a background of this, there 
is development of the drainage system particle dispersion techniques of paints, fat dye, and a 
disperse dye. The trial which applies the pigment dispersion art in which long-term preservation 
stability is securable to an inkjet also progresses, and it is coming by such hypoviscosity. 
[0003] However, in the method which makes it recording principles to give momentarily high heat 
directly to ink like Bubble Jet, to boil ink itself, and to consider it as drop formation and 
regurgitation energy. There was big difficulty in using the dispersing element obtained by the 
above-mentioned dispersion techniques as ink for bubble jets only by it. The reason is that a 
dispersing element condenses on the heating element of a recording head directly. Therefore, 
even if condensation was controlled or having been condensed by a certain means, the material 
and the means which the regurgitation is maintainable, or the device device was required. In the 
organic color and the disperse dye, itself was also difficult for distributing to 0.2micro or the 
particles not more than it with mean particle diameter, and it was especially required for the 
grain size which can reach in an industrial meaning to have restriction, and to give regurgitation 
durability under the conditions. 

[0004]On the other hand, as aqueous pigment ink for ink jets, the invention of JP,2-255875,A, 
JP,4-334870,A, JP,4-57859,A, JP,4~57860,A, etc. is indicated. However, the aqueous pigment ink 
concerning these inventions is not enough as ink which solves a technical problem called particle 
distribution of an organic color or a disperse dye, and the dischargeability in those Bubble Jet. 
[0005]In an inkjet water-based ink in JP,62~1 41 88, B, If the compound which consists of 
polyethylene-glycol phenyl ether and its derivative is used, in the ink which uses a color, it shall 
be effective to the improvement of **** ball nature, and coexistence of drying property 
(perviousness to paper), and a blot. And it is supposed that the solubility to water is the 
compound used by this invention 2 to 3% or less at a room temperature. 
[0006] 

[Problem(s) to be Solved by the Invention]This invention reaches in view of the above- 
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mentioned conventional technology, and it is ink using a pigment dispersion object or a disperse 
dye dispersing element, It excels in preservation stability and aims at providing the bubble jet 
water-system distribution ink which can perform the stable regurgitation in a bubble jet recorder. 

[0007]When color recording is performed to a regular paper or textiles, this invention does not 
have a blot and generating of feathering, and is excellent in fixability, and is excellent in color 
enhancement, and an object of this invention is to provide the bubble jet water-system 
distribution ink in which the good printing quality of robustness is obtained. 

[0008]An object of this invention is to provide the ink jet recording method, the apparatus, and 
the recorder which use the above-mentioned bubble jet water-system distribution ink. 



[Means for Solving the ProblemjNamely, in drainage system distribution ink in which this 
invention contains a pigment dispersion object or a disperse dye dispersing element which 
carried out the distributed processing of water, a water soluble organic solvent, paints, or the 
disperse dye using a dispersing agent at least, Said dispersing agent is a polymers dispersing 
agent which has an anionic dissociable group, and said water soluble organic solvent is bubble jet 
water-system distribution ink consisting of a compound shown by following general formula (I). 



the integer of 0~2. 

In the ink jet recording method which records by making the ink droplet formed with the inkjet 
method adhere to a recorded material, this invention is an inkjet recording method applying the 
bubble jet water-system distribution ink of a statement to the above as said ink. 
[001 1]This invention is an inkjet recording method which breathes out and records the bubble 
jet water-system distribution ink of a statement on the above from the recording head which 
used the film boiling of the thin film heater as a source of regurgitation energy generation. 
[0012]In an ink cartridge which has the ink seat part which accommodated ink, this invention is 
an ink cartridge applying bubble jet water-system distribution ink of a statement to the above as 
said ink. 

[0013]In a recording unit which has both the head sections for making into an ink droplet an ink 
seat part which accommodated ink, and said ink, and carrying out the regurgitation, this invention 
is a recording unit applying bubble jet water-system distribution ink of a statement to the above 
as said ink. 

[0014]In an ink-jet recording device which records by making an ink droplet formed with an inkjet 
method adhere to a recorded material, this invention is an ink-jet recording device having an ink 
cartridge or a recording unit of a statement in the above. 

[0015]Hereafter, this invention is explained in detail. Bubble jet water-system distribution ink (it 
is hereafter described as "drainage system distribution ink") of this invention has the feature in 
a place which enabled atomization to give discharging performance in Bubble Jet made difficult 
to difficult paints and a disperse dye in the above-mentioned conventional technology. 
[0016]With a polymers dispersing agent which has an alkali meltable type anionic dissociable 
group, drainage system distribution ink of this invention carries out particle distribution of paints 
or the disperse dye, and uses it as a disperse dye dispersing element or a pigment dispersion 
object, and in order to give discharging performance, a new water soluble organic solvent is used 
indispensable. 

[001 7]A water soluble organic solvent by which selection use is carried out by this invention 
consists of a compound which is phenol or an ethylene oxide addition compound of the 
derivative, and is shown by following general formula (I). 



[0009] 



[0010] 
[Formula 2] 




H 



(R shows H, CH 3 , CH 2 CH 3 , or CI among a formula, and n shows the integer of 4-20.) m shows 
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[0018] 
[Formula 3] 



( I ) 




R 



[001 9]R shows H, CH 3 , CH 2 CH 3 , or CI among a formula — n — 4-20 — desirable — 5-20 — 



the integer of 10-18 is shown still more preferably, m shows the integer of 0-2. That is, the 
number of addition mols of ethylene oxide is 20 or less [ 4 or more ]. 

[0020]The compound shown by above general formula (I) has weak surface activity ability while 
having sufficient water solubility. Weak surface activity ability has referred to emulsification and 
solubilization power here. The long-term regurgitation durability in a bubble jet recording head is 
not acquired to the ink [ be / the number of addition mols of ethylene oxide / three or less ] 
using the dispersing element of the organic color or the disperse dye. The number of addition 
mols of desirable ethylene oxide is 5 mol or more. If the number of addition mols exceeds 20, the 
effect of improvement in regurgitation endurance will become small again. 

[0021]Several meters addition mols of propylene oxide are 0-2, and viscosity of a compound of 
general formula (I) falls and it becomes easy to use them by addition of slight propylene oxide. 
As for m, in the case of n>=15, being referred to as 1-2 is preferred, and, as for m, 0-1 are 
especially preferred at n< 15. 

[0022]Although a compound shown by general formula (I) which has comparatively long ethylene 
oxide chains is similar with the glycols used conventionally, it is intrinsically important for it that 
one end is phenol or its derivative. Performances, such as the emulsification and solubilization, 
are not shown at all by glycols, such as a polyoxyethylene of chain length of the same grade that 
a hydrophobic atom group needs for an end, or triethylene glycol. When a hydrophobic atom 
group of an end is the phenol by which alkylation was carried out, a carbon number of an alkyl 
group is two or less, and water solubility falls that it is more than it, and it is not preferred. As 
for phenol, what was replaced with chlorine is effective. When a substituent is PARAKURORU 
phenol, since water solubility becomes low, a long time is more nearly required for ethylene oxide 
chains than a case where it is not replaced, and five or more carbon numbers are preferably 
required for them. 

[0023]The preservation stability of drainage system distribution ink is good, without drainage 
system distribution ink of this invention in which these water soluble organic solvents were 
added having an adverse effect on the stability of a polymers dispersing agent which has an 
anionic dissociable group of alkali solubility. Although a reason these water soluble organic 
solvents improve discharging performance does not come out in **, the above-mentioned 
feature is considered to have been easy to remove distributed destruction which occurred 
thermally, i.e., particle condensation, and its deposition from a heater surface, and to act on a 
heater. 

[0024]A compound shown by general formula (I) in this invention has solubility as high as 5 to 
50% to water, in order to use it as a water soluble solvent. 

[0025]An addition of a water soluble organic solvent in drainage system distribution ink of this 
invention is usually 3 to 20 % of the weight preferably one to 30% of the weight. Since viscosity 
will become high and frequency response nature will fall if moistness becomes insufficient at less 
than 1 % of the weight and 30 % of the weight is exceeded, it is not desirable. 
[0026]In using carbon black as paints, a dispersing element with sufficient dischargeability may 
be obtained with a diameter of a granule only with a polymers dispersing agent, and, then, it does 
not necessarily need such a water soluble organic solvent. It has the effect of being useful also 
in textile printing of polyester fiber content textiles, and raising especially level dyeing nature 
again. [ of drainage system distribution ink of this invention ] 

[0027](Polymers dispersing agent) A polymers dispersing agent used for drainage system 
distribution ink of this invention is alkali meltable type water soluble resin, weight average 
molecular weight is 1000-30000, and ranges of it are 3000-15000 preferably. Specifically 
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Hydrophobic monomers, such as alkyl ester of styrene, a styrene derivative, vinylnaphthalene, a 
vinyl naphthalene derivative, and acrylic acid, and alkyl ester of methacrylic acid, They are 
copolymers which consist of hydrophilic monomers, such as alpha and beta-ethylenic 
unsaturated carboxylic acid and its aliphatic series alcohol ester, acrylic acid, methacrylic acid, 
maleic acid, itaconic acid, boletic acid, and those derivatives, and those salts. 
[0028]As a base which forms a salt, they are alcohol amines, such as alkali metal ion, 
monoethanolamine, diethanolamine, and triethanolamine. A copolymer may have which structures, 
such as randomness, a block, and a graft, acid value — 100-450 — it is the range of 130-400 
preferably. 

[0029]As a polymers dispersing agent used for this invention, it is possible to also use water 
soluble resin, such as water-soluble polymer, such as polyvinyl alcohol and carboxymethyl 
cellulose, a naphthalene sulfonic acidformaldehyde condensate, and polystyrene sulfonate, 
further. 

[0030]In this invention, a pigment dispersion object or a disperse dye dispersing element which 
carried out the distributed processing of paints or the disperse dye using a polymers dispersing 
agent is formed. In the case of a pigment dispersion object, a range of the amount of polymers 
dispersing agent used is 10:3 to 10:0.5 by weight of a weightdispersing agent of paints. A fitness 
ratio is experimentally determined from viewpoints of mean particle diameter, viscosity, stability, 
distributed efficiency, etc. which may reach using selected paints and a polymers dispersing 
agent. As for quantity of a polymers dispersing agent which is adsorbing and dissolving in paints, 
in drainage system distribution ink of this invention used for a bubble jet recorder, it is preferred 
that it is 2 or less % of the weight in ink. 

[0031] In the case of a disperse dye dispersing element, a range of the amount of polymers 
dispersing agent used is 1:3 to 20:1 by weight of a weightdispersing agent of a disperse dye. 
[0032](Base) A base is required in order to use a polymers dispersing agent used for ink of this 
invention in a drainage system. As a suitable base, therefore, ethanolamine, diethanolamine, 
Triethanolamine, N-methylethanol amine, N-ethyldiethanolamine, 2-amino-2-methylpropanol t 2- 
ethy|-2-amino-1,3-propanediol, Inorganic bases, such as organic bases, such as 2-(2- 
aminoethyl) ethanolamine, tris(hydroxymethyl) aminomethane, ammonia, piperidine, morpholine, 
and beta-dihydroxyethyl urea, sodium hydroxide, a potassium hydrate, and lithium hydroxide, are 
used. 

[0033]Although optimal base species change with kinds of selected paints and dispersing agent, 
it is nonvolatile and stability and a high thing of water retention are preferred. From quantity 
calculated from acid value of a polymers dispersing agent, quantity of a base to be used is 
fundamentally used as an amount of bases required to neutralize it, respectively. A base of 
quantity which exceeds the equivalent of acid depending on the case may be used. It is 
performed for the purpose, such as improvement in dispersibility, pH adjustment of ink, 
adjustment of recording performance, and improvement in moistness. 

[0034](Paints) As for quantity of paints contained in drainage system distribution ink used by 
this invention, it is preferred to use in 2 to 12% of the weight of the range preferably one to 20% 
of the weight to the whole ink. 

[0035]As carbon black used for black ink, That in which specific surface area according [ primary 
particle diameter ] to 40mmicro and a BET adsorption method has 50-300m 2 /g from 15 by 
carbon black manufactured with the furnace method and a channel process, DBP oil absorption 
has 0.5 to 10% in 40-150 ml/100 g, and volatile matter content, and a pH value has 2-9 is 
preferred. 

[0036]As those carbon black pigments (C. I.Pigment Black 7). **No.2300, No.900, MCF-88, No.33, 
No.40, No.45, No.52, MA7, MA8, MA100, No.2200B (above Mitsubishi Kasei Corp. make), Raven 
700, Raven 5750, Raven 5250, Raven 5000, Raven3500, Raven 1255 (above made in Colombia), 
[0037]Regal 400R, Regal 330R, Regal 660R, Mogul L, Monarch 700, Monarch 800,Monarch 880, 
Monarch 900,Monarch 1000, Monarch 1100, Monarch 1300, Monarch 1400 (above Cabot Corp. 
make), [0038]Color Black FW1, Color Black FW2, Color Black FW2V, Color Black FW18,Color 
Black FW200, Color Black S150,Color Black S 160, Color Black S170, Printex 35, Printex U, 
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Printex V, Printex 140U, Printex 140V, and Special Black 6, Special Black 5, Special Black 4A, 
Special Black 4 (above Degussa make), etc. can be used. 

[0039]As paints used for yellow ink, C.I.Pigment Yellow 12, C.LPigment Yellow 13, C.I.Pigment 
Yellow 14, C.I.Pigment Yellow 1 6, C.LPigment Yellow 17,C.I. Pigment Yellow 73, C.I.Pigment Yellow 
74, C.LPigment Yellow 75, C.I.Pigment Yellow 83, and C.I.Pigment Yellow. 108, C.I.Pigment Yellow 
109, C.LPigment Yellow 110, C.I.Pigment Yellow180, C.I.Pigment Yellow 182, [0040] As paints used 
as magenta ink, C.LPigment Red 5, C.LPigment Red 7, C.LPigment Red 12, C.I.PigmentRed 112, 
C.LPigment Red 122, C.I.Pigment Red 123, C.LPigment Red 1 68,C.LPigment Red 184, C.LPigment 
Red 202, [0041 ]As paints used as cyan ink, C.I.Pigment Blue 1, C.LPigment Blue 2, C.LPigment 
Blue 3, C.LPigment Blue 15:3, C.LPigment Blue 16, C.LPigment Blue. 22, C.I.Pigment Blue60, 
C.LVat Blue 4, C.LVat Blue 60, etc. are mentioned. 

[0042]When red, green, blue, and neutral colors above else are needed, it is preferred 
independent to use together and to use the following paints. C.LPigment Red 209, C.LPigment 
Red 224, C.I.Pigment Red 177, C.LPigment Red 1 94,C.LPigment Orange 43,C.I.VatViolet 3 
C.LPigment Violet. 19, C.LPigment Green 36, C.LPigment Green 7, C.LPigment Violet 23, 
C.I.Pigment Violet 37, C.I.Pigment Blue 15:6, [0043](Disperse dye) As for quantity of a disperse 
dye contained in drainage system distribution ink used by this invention, it is preferred to use in 
1 .5 to 20% of the weight of the range preferably one to 25% of the weight to the whole ink. 
[0044]As a disperse dye to be used, they are the following compounds. 

[0045]<Disperse Yellow Dye. >C.I.Disperse Yellow 5, C.I.Disperse Yellow 42, C.I.Disperse Yellow 
54,C.LDisperse Yellow 64, C.I.Disperse Yellow 79,C. I. Disperse Yellow82, C.I.Disperse Yellow 83, 
C.I.Disperse Yellow 93, C.I.Disperse Yellow 99, and C.I.Disperse. Yellow 100, C.I.Disperse Yellow 
119, C.I.Disperse Yellow 122, C.I.Disperse Yellow 124, C.I.Disperse Yellow 126, C. I.Disperse 
Yellow160, C.I.Disperse Yellow 184:1, C.I.Disperse Yellow 186, C.I.Disperse Yellow 198, 
C.I.Disperse Yellow 199. , C.I.DisperseYellow 204, C.LDisperseYellow 224, C.I.Disperse Yellow 237, 
[0046]<Disperse Orange Dye> C.I.Disperse Orange 13, C.I.Disperse Orange 29, C.I.Disperse 
Orange 31:1, C.I.Disperse Orange 33, C. LDisperse Orange 49, C.LDisperse Orange54, 
C.I.Disperse Orange 55, C.LDisperse Orange 66, C.I.DisperseOrange73, CI. Disperse Orange 118, 
C.LDisperse Orange 119, C.I.Disperse Orange 163, [0047]<Disperse. Red. Dye>C.I.Disperse 
Red54, C.LDisperse Red 72, C.I.Disperse Red 73, C.LDisperse Red 86, C.LDisperseRed 
88, C.I.Disperse Red 91 and C.I.Disperse. Red92 and C.LDisperse. Red 93 and C.LDisperse. Red 
111 and C.LDisperse. Red. 126, C.LDisperse Red 127, C.LDisperse Red 134, C.LDisperse Red 135, 
C.LDisperse Red 143, C.I.Disperse Red 145,C.L Disperse Red 152, C.I.Disperse Red 153, 
C.LDisperse Red 154, C.I.Disperse Red 159, and C.I.Disperse Red. 164, C.I.Disperse Red 167:1, 
C.I.Disperse Red 17 7 and C.LDisperse Red. 181 and C.I.Disperse Red. 204 and C.I.Disperse Red. 
206, C.LDisperse Red 207, C.LDisperse Red 221, C.LDisperse Red239, C.LDisperse Red 240, 
C.LDisperse Red 258,C.I.Disperse Red 277 and C.LDisperse. Red 278 and C.LDisperse. Red 283 
and C.LDisperse. Red 311, C.I.Disperse Red 323, C.I.Disperse Red 343, C.LDisperse Red 348, 
C.LDisperseRed 356, C.LDisperse Red 362, [0048]<Disperse Violet Dye > C.LDisperse Violet 33, 
[0049]<Disperse. Blue. Dye. >C.I.Disperse Blue 56, C.LDisperse Blue 60, C.I.Disperse Blue 73, 
C.LDisperse Blue 87, C.LDisperse Blue 113,01 Disperse Blue 128, C.I.Disperse Blue 143, 
C.I.Disperse Blue 148, C.LDisperse Blue 154, and C.LDisperse. Blue. 158, C.I.Disperse Blue 165, 
C.LDisperse Blue 165:1, CIDisperseBlue 165:2, C.LDisperse Blue 176, C.LDisperse Blue 183,C.I . 
DisperseBlue 185, C.LDisperse Blue 197, C.LDisperse Blue 198, C.LDisperse Blue 201, and 
C.LDisperse. Blue 214, C.I.Disperse Blue 224, C.LDisperse Blue 225, C.I.Disperse Blue 257, 
C.I.Disperse Blue 266, C.LDisperse Blue 267, C.LDisperse Blue 287, CIDisperseBlue 354, 
C.LDisperse Blue 358, C.LDisperse Blue 365, C.I.Disperse Blue 368, [0050]<Disperse Green 
Dye>C.LDisperse Green 6:1 and C.LDisperse Green 9, are mentioned. 

[0051 ]Among these colors, preferably, C.I.Disperse Yellow 5, C.I.Disperse Yellow 42, C.LDisperse 
Yellow 83, C.I.Disperse Yellow 93, C.LDisperse Yellow 99,C. L Disperse Yellow 198, C.LDisperse 
Yellow 224, C.LDisperse Orange 29, C.LDisperse Orange 49, and C.I.Disperse Orange 73, [0052] 
C.LDisperse Red 92, C.LDisperse Red 126, C.LDisperse Red 145, C.LDisperse Red 152, 
C.LDisperse Red 159,ClDisperse Red 177 and C.LDisperse. Red 181 and C.LDisperse. Red 206 
and C.LDisperse. Red 283 and C.LDisperse. Blue. 60, C.LDisperse Blue 87, C.LDisperse Blue 128, 
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C.LDisperse Blue 154, CIDisperse Blue 201, C.LDisperse Blue 214, CI They are compounds, 
such as Disperse Blue 224, CIDisperse Blue257, C.LDisperse Blue 287, and C.LDisperse Blue 
368. 

[0053]These colors are desirable examples, and it is not limited to seeing and they may be 
compounded [ these ] newly. 

[0054](Solvent) As a solvent used for this invention, they are organic solvents with water and 
miscibility. If those solvents are classified, it can divide into the three following groups. ** 
moistness is high, and have at the end a solvent of the 1st group that is [ that it is hard to 
evaporate ] excellent in hydrophilic nature, and ** hydrophobic atom group, and wettability to 
the hydrophobic surface is also good — evaporation drying property — a solvent of a certain 
2nd group, and ** — it has moderate wettability and is a solvent (monohydric alcohol) of the 3rd 
group of hypoviscosity. 

[0055]As a solvent belonging to the 1st group, ** Ethylene glycol, a diethylene glycol, 
Triethylene glycol, tripropylene glycol, glycerin, 1 ,2,4-butanetriol, 1 ,2,6~hexanetriol, 1,2,5- 
pentanetriol, 1 ,2-butanediol, 1 ,3-butanediol, 1 ,4-butanediol, dimethylsulfo KISHIKIDO, diacetone 
alcohol, Glycerin monoallyl ether, propylene glycol, a butylene glycol, The polyethylene glycol 300, 
thiodiglycol, N-methyl-2~pyrrolidone, 2-pyrrolidone, gamma-butyrolactone, 1 f 3-dimethyl-2- 
imidazolidinone, Sulfolane, trimethylolpropane, trimethylolethane, neopentyl glycol, Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, 
*******************^ 

They are propylene glycol monomethyl ether, dipropylene glycol monomethyl ether, beta- 
dihydroxyethyl urea, urea, acetonylacetone, pentaerythritol, 1 ,4-cyclohexanediol, etc. 
[0056]As a solvent belonging to the 2nd group, ** Hexylene glycol, ethylene glycol monopropyl 
ether, Ethylene glycol monobutyl ether, ethylene glycol monoisobutyl ether, Ethylene glycol 
monophenyl ether, diethylene-glycol diethylether, Diethylene-glycol monobutyl ether, diethylene- 
glycol monoisobutyl ether, Triethylene glycol monobutyl ether, triethylene glycol wood ether, 
Triethylene glycol diethylether, tetraethylene glycol wood ether, Tetraethylene glycol 
diethylether, propylene glycol monobutyl ether, Dipropylene. glycol monomethyl ether, 
dipropyleneglycol monopropyl ether, Dipropyleneglycol monobutyl ether, tripropyllene glycol 
monomethyl ether, Glycerol monoacetate, glycerin diacetate, triacetin, ethylene glycol 
monomethyl ether acetate, diethylene-glycol-monomethyl-ether acetate, cyclohexanol, 1,2- 
cyclohexanediol, 1-butanol, It is 3-methyl-1 ,5-pentanediol, 3-hexene-2,5-diol f 2,3-butanediol, 
1,5-pentanediol, 2, 4-pentanediol, 2, and 5-hexandiol etc. 

[0057]** As a solvent belonging to the 3rd group, they are ethanol, n-propanol, 2-propanol, 1- 
methoxy-2-propanol, furfuryl alcohol, tetrahydrofurfuryl alcohol, etc. 

[0058]A kind or two sorts or more can be used for the above-mentioned solvent, choosing them 
suitably. A total amount of a water soluble solvent is 5 to 40 % of the weight to the whole ink in 
general. 

[0059](Other additives) In drainage system distribution ink of this invention, it is possible as 
other additives to add a pH adjuster, an antiseptic, etc., for example. As a commercial antiseptic 
stable in a basic field, and effective, pro KUSERU (Zeneka Britain) etc. are typical. 
[0060]When the basic physical properties of ink which comprises above materials are 
summarized, 80-150 nm of viscosity:2-6cps, surface tension:35 - 55 dyn/cm, pH:7.0-10.0, and 
mean particle diameter of 80-200 nm is the range of 80-120 nm more preferably. The amount of 
dispersing element solid content in ink is 1.5 to 20% of the weight of a range preferably one to 
25% of the weight in general. 

[0061]Content of water in ink is usually 25 to 87% of the weight of a range preferably ten to 93% 
of the weight. 

[0062]Next, the method of preparation of drainage system distribution ink of this invention is 
explained. 

(Atomization of a pigment dispersion object or a disperse dye dispersing element) First, the 
distributed processing of a water soluble organic solvent paints, or the disperse dye is carried 
out using a polymers dispersing agent, and a particle dispersing element of a pigment dispersion 
object or a disperse dye dispersing element is obtained. The following methods are taken using 
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material of this invention to obtain a particle dispersing element. 

[0063]A pre mixing process is performed in an anionic system polymers dispersing agent solution 
which has an anionic dissociable group for a wet cake of paints or a disperse dye, it mills with a 
dispersion device of a high shear rate succeedingly, and in order to remove a coarse particle, 
centrifugal separation treatment is performed. When the target particle diameter is not obtained 
with sufficient yield with one sort of dispersion devices at this time, it is also effective to use 
together several sorts of dispersion devices. It is effective to combine a method of using device 
mixes of a high velocity revolution over 10,000 rpm, a method of making a dispersing agent 
solution into a jet and making paints contact at high speed or ultrasonic dispersion, and a bead 
mill not using a bead. 

[0064]Then, material for a desired ink formula is added, temperature up is carried out to 35-50 
** depending on the case, and aging processing is performed. Centrifugal separation treatment 
for obtaining desired mean particle diameter eventually after an appropriate time, pressure 
filtration, etc. are performed. However, a polymers dispersing agent or a surface-active agent is 
made to live together at the time of color material composition in the case of an organic color 
and a disperse dye in which it is difficult to use a diameter of a granule, It is effective to use a 
raw material of a wet cake state which a polymers dispersing agent or a surface-active agent is 
made to contact in a method of controlling crystal growth and making it into a diameter of a 
granule or a stage of a synthetic reaction being completed and depositing a crystal, and crystal 
growth is controlled, and is a diameter of a granule, and improved wettability. 
[0065](Preparation of drainage system distribution ink) Particles of a pigment dispersion object 
acquired by performing it above, or a disperse dye dispersing element, Water, a water soluble 
organic solvent which consists of a compound shown by general formula (I), an organic solvent 
with other water and miscibility, and if needed, the specified quantity is blended, other additive 
agents are agitated respectively, it distributes uniformly, and drainage system distribution ink of 
this invention is obtained. 

[0066]Drainage system distribution ink of this invention is the ink which used an above- 
mentioned disperse dye dispersing element or organic pigment dispersions, and is bubble jet 
water-system distribution ink which can perform stable regurgitation in a bubble jet recorder, 
namely, can answer a several rounds drive wave number in 3 kHz - 6 kHz. 

[0067]Drainage system distribution ink of this invention is applicable to a design towards all uses 
that use a disperse dye or paints for record using Bubble Jet. Specifically, they are stationery, a 
color printer, a color plotter, poster printing, signboard printing, inplant printing, textile printing, a 
light filter for liquid crystal displays, etc. 

[0068]As a suitable method to record using ink of this invention, and a device, thermal energy 
corresponding to a record signal is given to indoor ink of a recording head, and a method and a 
device which are made to generate a drop with this thermal energy are mentioned. 
[0069]An example of a head configuration which is the principal part of the device is shown in 
drawing 1, drawing 2, and drawing 3. The head 13 is obtained by sticking glass, ceramics or a 
plastic sheet etc. which has the slot 14 which lets ink pass, and the exothermic head 15 
(although a head is shown by a diagram, not limited to this) used for thermal recording. The 
exothermic head 15 comprises the good substrate 20 of heat dissipation nature, such as the 
heating resistor layer 18 formed with the protective film 16 in which silicon oxide etc. are made 
to form, the aluminum electrode 17-1 and 17-2, Nichrome, etc., the accumulation layer 19, and 
alumina. 

[0070]The ink 21 is coming to the regurgitation orifice (micropore) 22, and forms the meniscus 
23 with an unillustrated pressure. If an electrical signal is added to the electrode 17-1 and 17-2 
now, a field shown by n of the exothermic head 15 will generate heat rapidly, It is generated by 
air bubbles in the ink 21 which has touched here, the meniscus 23 projects by the pressure, and 
the ink 21 breathes out, and from the orifice 22, it becomes the record glob 24 and flies toward 
the recorded material 25. 

[0071]An outline view of a multi head which put in order many heads shown in drawing 1 is 
shown in drawing 3. This multi head sticks the same exothermic head 28 as the glass plate 27 
which has the multi-slot 26, and a thing explained to drawing 1, and is manufactured. Drawing 1 
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is a sectional view of the head 13 along an ink passage, and drawing 2 is a cutting plane in an A~ 
B line of drawing 1 . 

[0072]One example of an ink-jet recording device incorporating this head is shown in drawing 4. 
In drawing 4, 61 is a braid as a wiping member, and the end is held by a braid attachment 
component, turns into a fixed end, and makes a gestalt of a cantilever. The braid 61 is allocated 
by position which adjoined a record section by a recording head. 

[0073]In this example, it is held with a gestalt projected in moving trucking of a recording head. 
62 is a cap, it is allocated in a home position which adjoins the braid 61, moves in the direction 
vertical to the move direction of a recording head, contacts a discharge opening surface, and 
possesses composition which caps. Further 63 is an ink absorber which adjoins the braid 61 and 
is allocated, and is held like the braid 61 with a gestalt projected in moving trucking of a 
recording head. The regurgitation recovering part 64 is constituted by the above-mentioned braid 
61, the cap 62, and the absorber 63, and removal of moisture of an ink discharge opening face, 
dust, etc. is performed by the braid 61 and the absorber 63. 

[0074]It is a recording head which records on a recorded material which counters a discharge 
opening surface which 65 has a regurgitation energy generation means and allotted a delivery by 
breathing out ink, and 66 is a carriage for carrying this recording head 65 and moving the 
recording head 65. The carriage 66 engaged with the guide shaft 67 slidably, and has connected 
some carriages 66 with the belt 69 driven by the motor 68 (un-illustrating). Thereby, movement 
of the carriage 66 is attained along with the guide shaft 67, and it becomes movable [ a record 
section by the recording head 65, and its adjoining field ]. 

[0075]51 is a feeding part for inserting a recorded material, and 52 is a paper feed roller driven 
by an unillustrated motor. Paper is delivered to a delivery unit which arranged the paper ejecting 
roller 53 as a recorded material is fed to a discharge opening surface of a recording head, and a 
position which counters by these composition and record advances by it. 
[0076]In the above-mentioned composition, when the recording head 65 returns to a home 
position by end of record, etc., the cap 62 of the head recovering part 64 is evacuated from 
moving trucking of the recording head 65, but the braid 61 is projected in moving trucking. As a 
result, wiping of the discharge opening surface of the recording head 65 is carried out. When the 
cap 62 caps in contact with a regurgitation side of the recording head 65, the cap 62 moves so 
that it may project in moving trucking of a recording head. 

[0077]When the recording head 65 moves to a recording start position from a home position, the 
cap 62 and the braid 61 are in the same position as a position at the time of the above- 
mentioned wiping. As a result, also in this movement, wiping of the discharge opening surface of 
the recording head 65 is carried out. 

[0078]Movement at a home position of the above-mentioned recording head moves to a home 
position which adjoined a record section at the predetermined intervals, not only the time of an 
end of record, and regurgitation recovery but while moving in a record section for record of a 
recording head, and the above-mentioned wiping is performed with this movement. 
[0079]Drawing 5 is a figure showing an example of an ink cartridge which accommodated ink 
supplied to a head via an ink supply member, for example, a tube. 40 is an ink stowage in which 
ink for supply was accommodated, for example, an ink bag, and the plug 42 made of rubber is 
formed at the tip here. By inserting a needle (un-illustrating) in this plug 42, ink in the ink bag 40 
is closed, if supply on a head is possible. 44 is an ink absorber which receives waste ink. 
Especially as an ink seat part, it is preferred for this invention polio REFUFIN and that a liquid- 
facing surface with ink is formed with polyethylene. 

[0080]**** which a head and an ink cartridge like the above show to not only a thing used as a 
different body but drawing 6 as an ink-jet recording device used by this invention — it is used 
suitably also for that with which they were united. 

[0081]In drawing 6, 70 is a recording unit, an ink seat part which accommodated ink into this, for 
example, an ink absorber, is stored, and ink in this ink absorber has composition breathed out as 
an ink droplet from the head section 71 which has two or more orifices. As a material of an ink 
absorber, it is preferred for this invention to use polyurethane. 

[0082]72 is an air communicating port for making the atmosphere open an inside of a recording 
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unit for free passage. This recording unit 70 is replaced with and used for a recording head 
shown by drawing 4, and attachment and detachment of it are attained to the carriage 66. 
[0083] 

[Exampie]Next, an example is given and this invention is explained concretely. The value which 
expressed that a part was a weight percentage with the following explanation, and weight 
average molecular weight measured by the GPC method which made styrene polymer the 
standard, and mean particle diameter are the numerical values measured by dynamic light 
scattering. 

[0084]the example 1 [black ink B-1] anionic system polymers P-1 (styrene methacrylic acid- 
ethyl acrylate: — the acid value 400, the weight average molecular weight 6000, and the solution 
of 20 % of the weight of solid content.) Neutralizer: The following carbon black dispersing 
elements B-1 were created, using monoethanolamine as a polymers dispersing agent. 
[0085] 

40 copies of P-dispersing element EM 11 solution (20 % of the weight of solid content) carbon 
black MA100 (made by Mitsubishi Kasei Corp.) 24-copy ethylene glycol 20-copy water 116 
copies[0086]Such materials were taught to the batch type vertical mold sand mill (made by eye 
MEKKUSU), and distributed processing was performed for 3 hours, having been filled up with the 
glass bead of the diameter of 1 mm as media, and water-cooling it. The viscosity of the liquid 
after distribution was 9 cps, and pH was 10.0. These dispersion liquid were covered over the 
centrifuge, the coarse particle was removed, and mean-particle-diameter 135mmicro and the 
dispersing element B-1 of 13% of solid content were obtained. 
[0087] 

5 mol of ethylene oxide addition compound ten-copy glycerin ten-copy isopropyl alcohol three- 
copy water of ink dispersing element B-1 (13% of solid content) 50-copy phenol 27 copies are 
added, It fully agitated and the viscosity of 3.2 cps, surface tension 45 dyn/cm, and the black ink 
jet ink B-1 of pH 10.0 were obtained. 

[0088]the example 2 [yellow ink Y-2] anionic system polymers P-2 (styrene acrylic acid- 
methylmetaacrylate: — the acid value 280, the weight average molecular weight 1 1000, and the 
solution of 20 % of the weight of solid content.) Neutralizer: The following yellow dispersing 
elements Y-2 were created, using diethanolamine as a dispersing agent. 
[0089] 

35 copies of P-dispersing element Y-22 solution (20 % of the weight of solid content) pigment 
yellow 74 Distributed processing was performed like the 25~copy ethylene glycol 1 5-copy water 
125 or less copy example 1, and mean-particle-diameter 125mmicro and the dispersing element 
Y-2 of 15% of solid content were obtained. 
[0090] 

10 copies of 10 mol of ethylene oxide addition compound ten-copy glycerin isopropyl alcohol 
three-copy water of ink Yt2 dispersing-element Y-2 (15% of solid content) 50-copy phenol 
Carry out 21 copies in this way, and Viscosity of 2.8 cps, Surface tension 44 dyn/cm and the 
yellow color ink jet ink Y-2 of pH 9.5 were obtained. 

[0091]The following yellow dispersing elements Y-3 were created using the example 3 [yellow ink 
Y-3] anionic system polymers P-3 (styrene acrylic-acid-n-butyl acrylate: the acid value 360, the 
weight average molecular weight 9000, solution of 20 % of the weight of solid content, 
neutralizerimorpholine) as a dispersing agent. 
[0092] 

35 copies of P-dispersing element Y-33 solution (20 % of the weight of solid content) pigment 
yellow 109 Distributed processing was performed like the 24-copy ethylene glycol six-copy 
water 135 or less copy example 1, and the dispersing element Y-3 of mean-particle-diameter 
120mmicro was obtained. 
[0093] 

Fully agitate the 5 mol of ethylene oxide addition compound ten-copy glycerin ten-copy 
diethylene-glycol seven-copy water 23-copy above-mentioned ingredient of ink Y-3 dispersing- 
element Y-3 (15% of solid content) 50 copy para clo RUFE Norian, and The viscosity of 3.2 cps, 
surface tension 46 dyn/cm, The yellow color ink jet ink Y-3 of pH 9.5 was obtained. 
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[0094]The following cyan color dispersing elements C-4 were created using the example 4 [cyan 

j n k C-4] anionic system polymers P-1 as a dispersing agent like Example 1. 

[0095] 

30 copies of P-dispersing element C-41 solution (20 % of the weight of solid content) pigment 
blue 15:3 24 copies (fast gene blue FGF, the Dainippon Ink chemicals company make) 
Distributed processing was performed like the ethanol 1 1~copy water 135 or less copy example 
1, and mean-particle-diameter 120mmicro and the dispersing element C-4 of 15% of solid 
content were obtained. 
[0096] 

4 mol of ethylene oxide addition compound ten-copy glycerin ten-copy diethylene-glycol seven- 
copy water of ink C-4 dispersing-element C-4 (15% of solid content) 50 copy para methyl phenol 
Fully agitate the material of 23 or more copies, and Viscosity of 3.3 cps, surface tension 47 
dyn/cm, The cyan color ink jet ink C-4 of pH 9.6 was obtained. 

[0097]Using the example 5 [magenta ink M~5] anionic system polymers P-1 as a dispersing 
agent, the pigment red 122 (made by the Dainippon Ink chemicals company) was distributed like 
Example 1, and the magenta chromatism object M~5 was created. The mean particle diameter of 
this dispersing element was 145mmicro and 18% of solid content. 
[0098] 

M-ink 5 dispersing element M~5 20 mol of ethylene oxide addition compound 15-copy N-methyl- 
pyrrolidone ten-copy training ethylene-glycol-monomethyl-ether five-copy water of 40 copy 
para clo RUFE Norian Fully agitate the material of 30 or more copies, and Viscosity of 3.5 cps, 
Surface tension 43 dyn/cm and the magenta color ink jet ink M-5 of pH 9.4 were obtained. 
[0099]It distributed like Example 2, using the example 6[disperse dye blue ink BL~6] anionic- 
system polymers P-2 as a dispersing agent, and blue chromatism object BL-6 of the following 
was created. 
[0100] 

20 copies of P-dispersing element BL-62 solution (20 % of the weight of solid content) C.I. day 
sparse blue 79 wet cake 32 copies (solid content) 

The mean particle diameter of the powder object was 125mmicro and 17% of solid content 

diethylene-glycol 15-copy water 141 -copy at this rate. 

[0101] 

15 mol of ethylene oxide addition compound seven-copy water of ink BL-6 dispersing-element 
BL-6 (17% of solid content) 50-copy glycerin 15-copy phenol Fully agitate 28 copies of 
ingredients of these, and Viscosity of 2.5 cps, Surface tension 43 dyn/cm and blue color ink-jet- 
ink BL-6 of pH 9.7 were obtained. 

[0102]the example 7 [disperse dye red ink R-7] anionic system polymers P-5 (styrene acrylic 
acid-ethyl acrylate: — the acid value 250, the weight average molecular weight 13000, and the 
solution of 20 % of the weight of solid content.) Neutralizes The following red chromatism objects 
R-7 were created, using aminomethyl propanol as a dispersing agent. 
[0103] 

the 20 copies of P-dispersing element R-75 solution (20 % of the weight of solid content) C.I. 
day sparse red 158 — wet — cake 24 copy (solid content) 

Distributed processing was performed like the isopropyl alcohol ten-copy water 146 or less copy 
example 1, and mean-particle-diameter 115mmicro and the dispersing element R-7 of 13.5% of 
solid content were obtained. 
[0104] 

R-ink 7 dispersing element R-7 15 mol of ethylene oxide addition compound ten-copy ethylene 
glycol diethylether five-copy water of 40-copy thiodiglycol 16-copy ethylphenol Fully agitate 29 
copies of ingredients of these, and Viscosity of 3.0 cps, surface tension 47 dyn/cm, The red 
color ink jet ink R-8 of pH 9.6 was obtained. The solid content of the last preparation things was 
about 5 % of the weight. 

[0105]The example 8 [disperse dye yellow ink Y-8] anionic system polymers P-5 (styrene 
maleic-acid-n-butyl acrylate: the acid value 210, the weight average molecular weight 7000, 
solution neutralizertriethanolamine of 20 % of the weight of solid content) are used as a 
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dispersing agent, The following yellow dispersing elements Y-8 were created. 
[0106] 

15 copies of P-djspers|ng. element Y_-_85 solution (20 % of the weight of solid content) C.I. day 
sparse yellow 64 wet cake 28 copies (solid content) 

Distributed processing was performed like the example 1 of an ethylene glycol 20-copy water 
137 or less copy experiment and mean-particle-diameter 136mmicro and the dispersing element 
Y-8 of 15% of solid content were obtained. 
[0107] 

Y-ink 8 dispersing element Y-8 4 mol of ethylene oxide addition compound ten-copy thio jig 
record ten-copy glycerin of 45-copy phenol Fully agitate five copies of ingredients of these, and 
Viscosity of 2.7 cps, Surface tension 51 dyn/cm and the yellow color ink JIETO ink Y-8 of pH 
9.2 were obtained. 

[0108]The following magenta chromatism objects M-9 were created using the solution of the 
monoethanolamine salt of the example 9 [magenta color ink M-9] anionic system polymers P-5 
(styrene maleic-acid-n-butyl acrylate: the acid value 210, weight average molecular weight 7000) 
as a dispersing agent. 
[0109] 

15 copies of P-dispersing element M-95 solution (20 % of the weight of solid content) Scarlett 
F2B-02 paste 30-copy ethylene glycol ten-copy water The 1 30 copy above-mentioned material 
is pre mixed well, Distributed processing was performed like Example 1 and mean-particle- 
diameter 128mmicro and the dispersing element M-9 of 9.0% of solid content were obtained. 
[0110] 

M-ink 9 dispersing element M-9 15 mol of ethylene oxide and ten copies of 2 mol of propylene 
oxide addition compounds (compound of the following structure) of 60-copy phenol[01 11] 
[Formula 4] 

(g^O-^CH, CH 2 O^-^CH* CH o)^-H 

CHa 

[0112] 

Glycerin seven-copy ethylene glycol ten-copy isopropyl alcohol four-copy water Agitation mixing 
of nine copies of ingredients of these was fully carried out, and the viscosity of 2.7 cps, surface 
tension 47 dyn/cm, and the magenta color ink jet ink M-9 of pH 8.8 were obtained. 
[0113] 

M-ink 10 dispersing element M-9 10 mol of ethylene oxide and eight copies of 1 mol of propylene 
oxide addition compounds (compound of the following structure) of 60-copy phenol[0114] 
[Formula 5] 

(Q^-O-^Clh CH 2 o )^ CH, CH O — H 

CHa 

[0115] , 
Thiodiglycol 13-copy glycerin ten-copy water Agitation mixing of nine copies of ingredients of 
these was fully carried out, and. the viscosity of 2.4 cps, surface tension 55 dyn/cm, and the 
magenta color ink JIETO ink M-10 of pH 8.9 were obtained. 

[01 1 6]In the ink Y-2 of the comparative example 1 [comparative example ink CY-1] example 2, 

the ink which used the diethylene glycol instead of 10 mol of ethylene oxide addition compound 

of phenol was created, and it was referred to as comparative example ink CY-1. 

[01 17]In the ink Y-3 of the comparative example 2 [comparative example ink CY-2] example 3, 

the ink which used ethylene glycol instead of 5 mol of ethylene oxide addition compound of 

PARAKURORU phenol was created, and it was referred to as comparative example ink CY-2. 

[01 18]in the ink C-4 of the comparative example 3 [comparative example ink GC-3] example 4, 

glycerin was used instead of 4 mol of ethylene oxide addition compound of PARAME chill phenol 

— ink creation was carried out and it was referred to as comparative example ink CC~3. 

[01 19]In ink BL-6 of the comparative example 4 [comparative example ink CBL-4] example 6, 
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the ink which used triethyiene glycol instead of 15 mol of ethylene oxide addition compound of 
phenol was created, and it was referred to as comparative example ink CBL-4. 
[0120]In the ink Y-2 of the comparative example 5 [comparative example ink CY-5] example 2, 
the ink which used 3 mol of ethylene oxide addition compound of phenol instead of 10 moi of 
ethylene oxide addition compound of phenol was created, and it was referred to as comparative 
example ink CY-5. 

[0121]In the ink Y-3 of the comparative example 6 [comparative example ink CY-6J example 3, 
the ink which used 3 mol of ethylene oxide addition compound of PARAKURORU phenol instead 
of 5 mol of ethylene oxide addition compound of PARAKURORU phenol was created, and it was 
referred to as comparative example ink CY-6. 

[0122]in the ink C-4 of the comparative example 7 [comparative example ink CC-7] example 4, 
30 mol of ethylene oxide addition compound of PARAME chill phenol was used instead of 4 mol 
of ethylene oxide addition compound of PARAME chill phenol — ink creation was carried out and 
it was referred to as comparative example ink CC-7. 

[0123]In ink BL~6 of the comparative example 8 [comparative example ink CBL-8] example 6, 
the ink which used 15 mol of ethylene oxide addition compound of glycerin instead of 15 mol of 
ethylene oxide addition compound of phenol was created, and it was referred to as comparative 
example ink CBL-8. 

[0124]Each ink of each example and each comparative example was filled up with test-method 
[regurgitation durability test] 360dpi into the ink-jet recording device which carries the bubble jet 
recording head which has 64 nozzles via the ink supply tube. The droplet quantity of 4 kHz and a 
single dot of the drive frequency of a recorder is 80ng. The continuation regurgitation 
examination of 5x1 0 8 PASURU using 32 nozzles of an every other was carried out on this 
condition. After the 5x1 0 8 PASURU regurgitation, the judgment printed the document, the poor 
pattern, and the test document containing a ruled line, respectively, and evaluated degradation of 
printing nature the first stage. This result was shown in Table 1. 

[0125]Evaluation O — a clear character — it is uniform and vivid — poor — Ruled line printing 
** which prints and gets twisted and which is not — a little blurred character. Poor printing as 
which the fall of concentration is regarded, ruled line printing [ which **** has generated ] x — 
The character, uneven and thin poor printing, and the non-regurgitation which it is blurred and 
are hard to read are also generated, and, in an actual use top problem, disordered ruled line 
printing 0 is a level which is not. 

[0126][Preservation stability examination] 50 ml of each ink of each example and each 
comparative example was filled in the shot heat-resistant bottle with a content volume of 100 
ml, and was sealed, and the promotion retention test for three months was done at 60 **. The 
judgment measured after- preservation viscosity and judged the quality of preservability. This 
result was shown in Table 1. 

[0127]Evaluation 0 — There is almost no viscosity rise and there is also no rise of mean particle 
diameter. 

O — Within 10%, settlings have few viscosity rises to the first stage. 

— **** and precipitation of viscosity change have occurred 10 to 50% to the first stage, 
x — It is gelling. Or it is hard precipitation. 
O In an actual use top problem, O is a level which is not. 

[0128][Textile-printing print test] The color ink JIETO recorder which carries the bubble jet 
recording head which has 64 nozzles for the ink of Examples 6, 7, and 8 and the comparative 
examples 4 and 8 by 360dpi was filled up, and color recording was performed to the polyester 
textile. It heated in steam for 8 minutes at 180 ** after record, washing processing of the 
conventional method was performed, and the textile-printing thing was obtained. The visual 
judgment was carried out and the level dyeing nature of the obtained textile-printing thing was 
evaluated. This result was shown in Table 1. 

[0129]Evaluation O — There is no coloring nonuniformity of a printed part and it is clear **. x 
which there is coloring nonuniformity a little, it got twisted and the blur has generated — The 
concentration to which it gets twisted and a blur is conspicuous with coloring nonuniformity is 
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also thin. [0130] 
[Table 1] 
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[0131] 

[Effect of the InventionjAs explained above, the drainage system distribution ink of this invention 
is the ink for bubble jets which used a disperse dye dispersing element or organic pigment 
dispersions. 

It excels in preservation stability and the stable regurgitation in a bubble jet recorder can be 
performed. 

[0132]According to the drainage system distribution ink of this invention and the ink jet 
recording method using this, and the recorder, when color recording is performed to a regular 
paper or textiles, there are not a blot and generating of feathering, and it excels in fixability, and 
excels in color enhancement, and the good printing quality of robustness is obtained. 



[Translation done.] 
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